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NEXT MONTH 


for five or six years prior to the na- 
fional emergency the lion’s share of 
the new process industry plants erected 
in the United States were located be- 
low the Mason & Dixon Line. But what 
eliect has the emergency had upon the 
decentralization program that caused 
s% many companies to turn their atten- 
tion to the South? Has this movement 
been arrested and if so is it likely to 
be temporary or permanent? And what 
share of the national defense plants is 
the South receiving? Chem. & Met.'s 
managing editor, James A. Lee, has just 
completed a first hand investigation of 
the situation in the southern states and 


will report his observations in July. 
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Typical Allis-Chalmers Lo-Maintenance Motor inIndiana 


Coal Tipple Operates Conveyor ... Handles 4,000,000 
Tons in Five Years . . . Without a Cent for Repairs! 
Get Motor Performance Like This In YOUR Plant! 


IN A TIPPLE, coal dust fills the air 
and normal hard-pounding use offers 
a real challenge to motor operation. 
Definitely it’s no place for molly- 
coddle motors. . . 


That’s why — five years ago when 
the Snow Hill Coal Corporation con- 
structed a new tipple at Terre Haute, 
Indiana, it was specified that 25 Allis- 
Chalmers Lo-Maintenance Motors be 
used to drive the various equipment 
in the plant. 


Today, not only the motor illus- 
trated here, but every one of those 25 
motors is still giving 100% service 
... living up to Allis-Chalmers repu- 


General Purpose Explosion-Proof 


1O-MAI 


tation for amazingly low maintenance. 


This is exactly the same kind of 
money-saving, dependable motor per- 
formance that Lo-Maintenance 
Motors are giving in thousands of 
other plants throughout the country. 


For Lower Power Costs! 
That’s because the whole line of Lo- 
Maintenance Motors is designed and 
built to give performance that’s more 
than just a rated horsepower. It’s 
performance based on such outstand- 
ing features as indestructible rotor, 
distortionless stator, high carbon steel 
frame, no stint or skimp in materials 
or workmanship. 


If you want motor performance 
like this in YOUR plant, call the en- 


Splash-Proof- 


mMmove 
coal! 


given us a moment’s worry.” 


As an example of this extra-perfom 


ance, the 25-hp totally-enclosed {i 
cooled Lo-Maintenance Motor illusti 


ed here, has moved 4 million tons 4 


coal along the conveyor—5 years on % 
job and not a penny spent for repait 


gineer in the district office neat 
or write Allis-Chalmers, Milw 
Wisconsin, 


A. K. HERT, GENERAL SUPER 
tendent of Snow Hill Coal Corpor 
tion, says— “Twenty five Allis-Chalmes 
Motors carry the full power load fit 
all operations in our tipple. I ca! 
imagine much tougher motor cont 
tions, and yet those motors have nev 
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ESTABLISHED 1902 


Isn'r there enough of anything? Are supplies of 
almost everything that has any military significance 
—and many things that haven’t—becoming entirely 
inadequate? Why all these shortages? Whether 
justified or not, these are questions that are con- 
stantly being asked of American chemical manu- 
facturers. 

The plastics people can’t quite understand why 
formaldehyde, phenol, cresol, or phthalic anhydride 
should suddenly become ‘‘tight.’’ The paper- 
maker who last vear had four companies fighting 
for his chlorine business is worried sick about the 
way they now scorn his patronage. Aluminum 
and magnesium are rare, if not precious, metals. 
Ammonia, potash, permanganate, acetic acid, borax, 
mercurials and zine salts are all being rationed 
to civilian customers. Why? 

Undoubtedly the first reason for chemical short- 
ages—real or prospective—is the direct and indirect 
effect of government buying. Actual purchases 
for military uses may not have yet been very 
large, but the constant upward revision of require- 
ments for the defense job is putting question-marks 
behind every production schedule. The second rea- 
son, and perhaps of the most immediate importance, 
is that most of the chemical consuming industries 
are now operating at practically full capacity. 
Large numbers of people, newly employed at higher 
Waves, are spending their money for long deferred 
wants. As a result, the whole consumer goods field 
is hooming. A third cause of some shortages lies 
in sudden shifts in consumption that make today’s 
plenty tomorrow’s scarcity. Plasties are a case 
in point with their chain of new shortages. And, 
finvlly, although there are no specific data to prove 
it. some of the men in OPM are convinced that 
ecsiderable ‘‘stockpiling’’ is going on in American 
in lustry today. They believe that two kinds of 
udging’’ are being practiced: buying in excess 


JUNE, 1941 


WHY THESE CHEMICAL SHORTAGES? 


S. D. KIRKPATRICK, Editor 


of needs and buying sooner than needs arise. 

In our opinion many of these problems, particu- 
larly in the chemical industries, should not be the 
cause for serious concern. There is enough inherent 
flexibility and resourcefulness to. take care of all 
except the most unreasonable demands. However, 
it is becoming apparent that not all chemical 
manufacturers are adequately aware of these grow- 
ing needs or sufficiently aroused to meet them 
promptly. A radical change in the philosophy of 
management in these plants is becoming more and 
more necessary. Those that have been content to 
work a five-shift or six-shift week, must soon go 
to ten shifts or twelve shifts, or possibly even to 
twenty-one shifts. Seasonal peaks will have to be 
leveled out so that fewer people working more 
days in the year can turn out the required quanti- 
ties of goods. It is particularly necessary where 
there are real or threatened shortages of skilled 
workers. 

Another way in which our industries can and 
must help, is in more willingness to share in the 
defense load. Many plants not now working for 
the government must find assignments for them- 
selves either as direct suppliers or as sub-contrac- 
tors. Especially is this true where there are idle 
or partly idle shops with machine tools that can 
be employed in repair work or in building equip- 
ment for defense industries. These shops and their 
skilled mechanics can find plenty to do for full-time 
employment. 

Obviously, there is a big job to be done by the 
chemical industries, right now. Idle plant capa- 
city and idle men can no longer be tolerated in 
industries that are so vital to the national defense. 
The best answer to chemical shortages is the 
immediate production and delivery of more and 
more goods—at the same time making adequate 
provision for even more when the time comes. 


/ 
3 

| 

| 

- 
7 


BETTER BE READY 


THUs FAR very few chemicals are so restricted in 
distribution as to require official priorities. But 
there will be many changes in the normal relation- 
ship of supply and demand under the greatly 
accelerated activity of industry. It will be too late 
to do your planning for substitute methods or sub- 
stitute materials or makeshift manufacturing 
equipment when the priorities have been fixed. The 
time for planning is now, if it is not already too 
late. In this planning there are a number of 
broad principles to be considered. Take these 
few for example and then develop a few more 
applicable to your own position or enterprise. 

All metals are already subject to informal or 
formal priority control. To secure new parts or 
new machinery, even for repair and replacement, 
is going to be increasingly difficult. 

Chemicals used in any direct defense activity, 
like ammonia, are already under official restriction 
and may be affected by priority rules in the very 
near future. Transportation is becoming difficult 
as mueh water-borne traffic is transferred to the 
rails and the increase of industrial business loads 
the freight cars with unprecedented total tonnages. 
The locomotive shortage is an even more serious 
prospect, 

All this means that each chemieal engineering 
executive must know where his raw materials, his 
equipment, his maintenance and repair parts and 
supplies and his other purchases are going to come 
from. He must figure out just what he would 
do if the emergency arises that he cannot get 
any of his normal supply. Planning for extreme 
inconvenience or emergency will make those ex- 
pectable difficulties less embarrassing. It cannot be 
over-emphasized that the planning for substitutes 
either substitute chemicals, substitute equipment, 
substitute processing methods, or even substitute 
personnel must be considered necessary now. 
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PAINFUL SHORTAGE OF SHIPS 


SHort.Ly the government will probably appoint a 
board of transport priority. The purpose of that 
agency, representing Army, Navy, OPM and 
other government groups, will be to allocate the 
available cargo space for use of the most urgently 
needed commodities. Thus, for example, tin, rub- 
ber, copra, antimony, tungsten and the other sup- 
plies from the Far East will be arranged in the 
order of precedence which seems expedient from 
time to time. 

This means a very important new factor must 
be faced by certain process industries. For 
example, the soap man may have to consider quite 
soon what he is going to do when he cannot get 
his customary proportion of coconut oil. He may 
be confronted with the problem of using synthetic 
fatty acids as a partial substitute. And that’s 
only one of a hundred modifications of process or 
shifts in raw material that may become necessary 
within the next few months. 

Every industrial executive who even indirectly 
depends upon imported materials must promptly 
face this situation. It is none too soon to figure 
out what can be done in each plant if foreign 
shipping is cut off for any commodity of local 
interest. If we assume the worst now, we will be 
better ready for what may actually happen. 


PERSONNEL POLICIES GROW 


FoRTUNATELY, the importance of the chemical 
process industries to the national well-being is 
highly appreciated in Washington. The Selective 
Service headquarters has come as near to blanket 
exemptions for skilled artisans and professional 
workers in the chemical engineering field as is 
permitted by the law. General requests have gone 
out to all local boards to avoid depleting an impor- 
tant industry merely to send a few more boys to 
the nearest cantonment. 

Industry executives have a supplemental respon- 
sibility. In the first place they must not be too 
short-sighted in their patriotism. They must not 
decline to ask for deferment for those men who 
are difficult to replace. Furthermore, they must 
not fail to take advantage of the new permanent 
exemption for those persons who are practically 
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EDITORIAL VIEWPOINT 


irreplaceable in their present duties. The fact of this nation, there is no group that has more 
that the government has said to local boards that interest in doing so than the petroleum refiners 
certain men are to be deferred indefinitely, not themselves. In order to exist permanently on a | 
merely for six months, is evidence that Washing- profitable basis, they must serve their ultimate 
ton wants action along these lines. customers, the motorists, with the best available | 


Chem. & Met. has repeatedly emphasized the fuel, all factors considered. At such time as alcohol 


need for developing a reserve personnel ready to becomes a desirable component of such fuel they 
step up to greater responsibilities. The impor- must, even in their own selfish interest, add it. 

tance of this up-grading of junior workers and the Likewise, those who ardently work for more exten- 
training of specialists beyond any immediate pros- sive use of agricultural materials in industry can 
pect of need cannot be over-emphasized. We are hope for suecess only on a sound economic basis. 


not entering into a period of unlimited emergency They will hurt their own cause, not help it, by pre- 
that is likely to be short or easy. Exigencies of | maturely pressing methods, products, or activi- 
every kind may be anticipated. An over-trained, ties which do not find real basis in technical and 
over-skilled personnel is almost unthinkable. economic fact. 

Further educational effort either in the plant or In the past, some over-ardent spokesmen of both 
by vocational school cooperation or in cooperation sides have been harsh in their comment on the 
with the engineering colleges is essential. Those motor fuel situation. We feel certain that Mr. 
who have not yet put in their E.D.T. or other MeMillen’s comment will now be welcomed by both 
courses had better take this matter up right away sides as a basis for real cooperation. 
with the U. S. Office of Education. Or if it is 
more artisans that are needed, the training section WE APOLOGIZE 
of OPM will be ready to help. Read again our 
January report on ‘‘Chemical Man-Power for 
National Defense.’’ 


LAST MONTH an innocent little news item entitled 
‘*Federal Grants for Chemical Engineering 
Courses’’ brought us so many letters and phone 
calls that we had to mimeograph and syndicate our 
replies. It referred to Senate Bill 1380 introduced 


A DECLARATION OF PEACE 


A RECENT address by President Wheeler McMillen,  >Y Senator Reynolds on April 25, 1941, which was 


of National Farm Chemurgie Council, sounds to read twice and referred to the Senate Committee 

us like the declaration of peace between the chemur- = °"" Education and Labor. It provides: 

wists and the petroleum industry. Mr. MeMillen, “That the Federal Security Administrator, acting 

discussing the use of aleohol as a motor fuel with through the Office of Education, is authorized to make 

vasoline, quotes a Department of Agriculture sen- grants of funds to any college in which chemical 

tence and then concludes: ‘‘In the light of this Asn 
college to expand its facilities, and acquire necessary | 
situation, it is apparent that it would be destructive equipment for the teaching of chemical engineering. 
to the best interests of farmers to undertake to The aggregate amount of such grants to any one r 
establish by compulsion, or to encourage by pref- college shall not be more than $1,000,000.” 

erential tax treatment or other legislative subven- That much we reported accurately ; but it seems 

tion, the use of a product which no process yet that we erred seriously in saying that this legisla- 

developed will produce at a reasonable cost and tion was ‘‘ practically certain to pass.’’ Our second 

which could not now possibly permit reasonable wuess is quite the contrary. What seemed to smell 


? 


returns to farmers.’ 


to many of our friends like a savory piece of pie 

We hope that we are right in interpreting this from Unele Sam’s free lunch counter turns out to 
as a gesture of peace between those groups who be a lemon. But isn’t it interesting to see how 
lave a mutual interest, but have not always acted somebody thought this would be a swell way to 
us if they had. When it becomes economically vet a well-equipped chemical engineering building 


‘ound to put aleohol in as a part of the motor fuel and laboratory ? 
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Refining Operations 


A. H. HUBBELL Associate Editor, Engineering and Mining Journal 


Chem. & Met. INTERPRETATION 


Unique processes and equipment have been successfully applied in 
both the mining and refining of potash salts by the Union Potash & 
Chemical Co. of Carlsbad, N. Mex. Latest to enter this industry, 
the new enterprise was first in this country to produce potassium 
sulphate commercially from langbeinite ore. (See Chem. & Met., 
Jan. 1941, p. 77). Union is a subsidiary of International Agricul- 
tural Corp. and the further development of a process by the technical 
staff of International for the utilization of the magnesium chloride 
in the waste liquor of the sulphate plant promises another timely 
contribution to the national defense program. For a remarkably 
complete account of all phases of the Union Potash enterprise, 
Chem. & Met. readers are referred to the excellent series of illus- 
trated articles by Mr. Hubbell which were published in the April 
1941 issue of our sister publication, Engineering and Mining Journal, 
Vol. 142, No. 4, pp. 43-71. The following description of the oper- 
ations of the new potash refinery is largely abstracted from Mr. 
Hubbell’s articles, supplemented with a few personal observations 
and photographs taken by the editor of Chem. & Met. during his 
visit to the mine and refinery in December 1940— Editors. 


HE NEW ENTERPRISE of the sible utilization of a magnesium 
Union Potash & Chemical Co. chloride byproduct as a souree of 


comes on the scene at a critical time 
when, with foreign supplies of potash 
again eut off, it can aid materially 
in meeting this country’s requirements 
for this most essential mineral. Ref- 
erence has already been made in 
Chem. & Met. (Jan. 1941 p. 77) and 
more extensively in Engineering and 
Mining Journal (April 1941 pp. 
43-71) to the achievement of the 
mining and engineering staffs of the 
International Agricultural Corp. 
which holds a controlling interest in 
this newest entry into the potash in- 
dustry. The remarkably rapid devel- 
opment of the mine to the point of 
successful production and the provi- 
sion of adequate plant facilities and 
processes for efficiently refining and 
treating its ores, sets up some new 
records for both the mineral and 
chemical industry. Moreover the eur- 
rent research program by the Inter- 
national staff is pointing toward 
other important developments, par- 
ticularly in connection with the pos- 


is 


metallic magnesium for the pressing 

requirements of National Defense. 
The erude potash ores, containing 

potassium chloride and the double 


sulphate of potassium and magne- 
sium (langbeinite) are refined and 
prepared for the market in a new 
plant that stands immediately adja- 
cent to No. 1 shaft at the mine. Al- 
though some crude salts are stocked 
temporarily on the ground nearby, 
this plant is normally handling the 
current output of the mine, which is 
somewhat more than 2,100 tons of 
sylvinite and langbeinite ores com- 
bined per day. These ores are hoisted 
separately, because they are mined 
at different levels, and are treated 
separately throughout the process, al- 
though, as will be pointed out later, 
portions of the two are combined 
after treatment to produce an addi- 
tional final product, potassium sul- 
phate. 

At present the final products of 
the Union Potash & Chemical Co. are 
five in number, namely: (1) regular 
muriate of potash or KCl of a guar- 
anteed minimum K,O content of 60 
percent; (2) 50 percent muriate 
containing 50 percent K,O; (3) 
granular muriate, which is a coarser 
fraction made in the refining process 
and also running 50 percent K,0O; 
(4) sulphate of potash-magnesia, or 
washed langbeinite, running 22 per- 
cent K.O or (40 percent K.SO,) and 
18.5 pereent MgO. This product is 
totally water soluble; and (5) sul- 


Duplex rake classifier and hydroseparator treating overflow. A tonnage split 
of the rake product is made, part going to tabling and part to froth flotation 
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Potash Plant 


Generalized flowsheet of the refinery of the Union Potash & Chemical Co. 


phate of potash (K.SO,) running 
48-50 percent K.O. 

Of the crude ores hoisted from the 
mine, the salt fraction is being dis- 
carded at present in the refining or 
preparation process in the form of 
tailings or as waste salt brine solu- 
tion, both of which are regarded as 
valueless at the plant. 

The refining operations begin with 
the crushing, the first reduction, to 
~4 in. size, being made underground. 
The erushed ore is hoisted to the 
two 250-ton shaft bins from each of 
which it is fed by a Link-Belt pan 
feeder delivering to a belt conveyor 
that enters the crusher building. 

Ilere the ore is further reduced 


in a Jeffrey Flextooth crusher fol- 
lowed by hammermills of the same 
make with screening done on Jeffrey- 
Traylor vibrating sereens. The 
crushed products are delivered by 
conveyor, after being weighed, to 
five ecrushed-ore storage bins, two 
receiving the sylvinite for treatment 
and two the langbeinite. The fifth is 
used for such crude mine-run ore as 
it is desired to ship directly. These 
bins stand at the head of the refin- 
ery building, several hundred feet 
from the crusher building. A shuttle 
conveyor on top of them distributes 
the ore to the individual bins as re- 
quired. The erushed products stored 
are withdrawn from the bins by Link- 
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Surface plant and refinery at No. 1 shaft. Near- 
est the camera are, left to right, crushing plant, 
conveyor gallery. refinery, and storage 


Belt pan feeders as they are needed. \ 

The order of the principal steps 
in the treatment given the ore in the 
refinery is shown in the accompany- 
ing flowsheet. The sylvinite ore, 
containing the potassium chloride 
(sylvite) and the sodium chloride 
(halite), is treated by flotation to 
float the sylvite from the halite. This 
is done partly on tables and partly in 
flotation machines, the respective 
granular and fine products being fil- 
tered separately and dried. The 
langbeinite is washed to remove the 
halite, or common salt, that accom- 
panies it, and is filtered and dried. 
Part of it is shipped as washed lang- 
beinite and part of it is ground in 
brine in preparation for subsequent “ 
reaction with part of the fine muriate Seger 
(also in solution) for the production oe 
of potassium sulphate. 

In this so-called base-exchange re- 
action, the potassium chloride and ; 
the sulphate of potash-magnesia 
will react to yield potassium sulphate 
and magnesium chloride. The latter, 
in approximately 18 percent solution, 
is now sent to waste, but presumably, 
will ultimately be utilized as a basis he 
for the production of metallic mag- aed 
nesium and magnesium chemicals. 
The rest of the fine muriate, or syl- 
vite, after being dried, goes to stor- 
age for shipment. 

To describe this refining process 
in somewhat more detail, the 5- to ‘ 
8-mesh sylvinite ore drawn from the 
erushed-ore storage bins is mixed a 
with brine and sent to an FX duplex i 
Dorr rake classifier. This stands out- ae 
side the mill at some height above the .% 
ground. A tonnage split of the rake 
product is made, part going to ta- 
bling and part to froth flotation. The 
classifier overflow is further treated 
in an adjacent hydroseparator, the 
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Froth flotation section of the mill. Rougher cells 
and cleaners (re-cleaners not shown) 


underflow of which joins the portion 
ot the rake sands sent to the flotation 
machines, The hydroseparator over- 
flow goes to two thickeners for reeov- 
ery of the brine. 

The portion of the Dorr rake 
product that is to be floated in the 
machines is delivered for grinding to 
minus 35 mesh to a duplex Akins 
classifier in closed cireuit with an 
Allis-Chalmers 6x12-ft. rod mill. The 
Akins overflow is pumped to eight 
54-in. Fagergren rougher cells, the 
reagents being added in both the 
pump and the eells. Rougher tails 
are thickened and filtered, the solids 
going to the dump. Rougher con- 
centrates are cleaned in four similar 
cleaner cells, the cleaned concentrate 
being further cleaned in three re- 
cleaner cells. 

The re-cleaned concentrate is split 
at 80 mesh in a simplex Akins elassi- 
fier. The plus 80-mesh size is filtered 
on a top-feed Oliver filter and dried 
and sent to storage. The minus 80- 
mesh material is thickened and the 
thickened product is filtered on a 
tank-type Oliver filter. Part of the 
filtered product is dried and stored 
for shipment as fine muriate and 
part is sent to tanks in which it is 
dissolved for the reaction with dis- 
solved langbeinite in the base ex- 
change process. The sulphate result- 
ing from the base exchange is filtered 
on an Oliver, dried and stored. 

That part of the rake product of 
the duplex Dorr classifier that is 
tabled (for the purpose of providing 
» granular muriate) is first put 
through a trommel followed by two 
Jeffrey-Traylor vibrating sereens 
having 22-mesh sereens. The plus 
22-mesh oversize is conditioned with 
reagents in a drum mixer that dis- 
charges into a rotating 6-way splitter 
that distributes the feed to six Super 


SO 


Duty diagonal-deck tables from which 
is recovered the coarse granular mur- 
iate that, when dewatered on a 
Esperanza-type drag and dried, is 
one of the finished products. It is 
sent to storage for shipment. The 
table tails are dewatered on a chain 
drag and sent to the dump together 
with the flotation tails where they 
are spread by a stacker conveyor. 

The washing of the langbeinite to 
remove the halite, or salt, that oceurs 
with it depends on the relative solu- 
bility rates of the two minerals in 
water. The crude ore drawn from 
the erushed-ore storage bins, by 
apron feeders, is delivered by belt, 
after being weighed en route, to a 
serew conveyor in a trough where it 
is mixed with water, and the dissolv- 
ing of the halite begins. The screw 
delivers to a duplex Dorr rake elassi- 
fier where further solution of salt 
takes place and at the same time de- 
watering is effected, this separating 
the halite as brine from the undis- 
solved langbeinite. The rake product 
is filtered on a top-feed Oliver and 
dried and stored, as washed langbe- 
inite. If wanted for the base-ex- 
change process it is taken from the 
shift bin and ground in an Allis- 
Chalmers ball mill in cireuit with a 
simplex Akins classifier, the overflow 
of which goes to the reaction tanks. 

A 150-hp. boiler, with a similar 
standby unit, furnishes such steam 
as may be needed for various pur- 
poses in the refinery. It is not drawn 
upon to capacity. 

For the various filtering opera- 
tions mentioned six drum filters in 
all are provided—two for the tailings 
from froth flotation and the remain- 
ing four for filtering the individual 
produets before drying. These four 
are arranged so that they ean dis- 
charge their eake directly on to a 
conveyor that delivers it to a drver. 
Four of the six filters are served bv 
three Roots Connersville blowers and 
two by an Ingersoll-Rand vaeuum 
pump. 


MILL WASTE 

Flotation tailings. largely halite, 
are run by econvevor belts to a 
dumping point outside the plant 
from which they are then spread 
with a stacker conveyor. Mill waste 
solutions, on the other hand, prinei- 
pally the water used to dissolve the 
salt out of the langbeinite in the 
refinery, are now impounded on a 
60-aere tract behind a dike or dam 
1,700 ft. long with a maximum fill 
of 13 ft. and having a core wall of 
puddled mud throughout its entire 
length. This is 15 miles from the 


plant. The purpose is primarily to 
keep these brines from polluting the 
wells from which the plant supply 
is obtained. The tract and connec(- 
ing ditch are fenced to keep eattle 


from foundering in the bogey 
ground. The ditch has likewise been 
conereted from the mill to the point 
where it enters upon the tract. 

Drying is done in four 5x40-/t. 
rotating kiln dryers made by 
Struthers-Wells Titusville Corp. 
These are parallel-flow dryers fired 
by natural gas of approximately 
1,060 B.t.u. content per eubie foot 
(guaranteed to be 1,000 B.t.u.). Gas 
is delivered at the plant at a price 
ranging from 13¢ down to 8e per 
1,000 eu.ft. The building-up on the 
inside of the shell of the product 
being dried is ecombated in each 
dryer by the use of a weight sus- 
pended on a lever arm over the shell 
which is made to rise and drop again, 
by means of a cam on the outside of 
the shell, striking the shell several 
times in each revolution. 

When dried, the finished products 
are elevated to temporary storage. 
Each dryer discharges to an elevator 
which in turn delivers to one of four 
60-ton steel bins set in a row. These 
bins are known as shift bins and 
serve for temporary storage in the 
refinery. From each the product 
stored is drawn from time to time on 
to a belt conveyor which delivers it 
to a 24-in. belt conveyor 360 ft. long 
that runs to the top of the main 
storage building where a shuttle con- 
veyor in turn receives it for distri- 
bution to the various storage piles. 
In the temporary storage shift bins 
mentioned the respective products 
are allowed to remain just long 
enough to obtain assays, whereupon 
they are sent to the proper pile in the 
storage building. It is from one of 
these shift bins that part of the 
washed langbeinite is drawn as 
needed, to be ground for base ex- 
change. 

The dryers are housed at their dis- 
charge end for dust-collection pur- 
poses, the system having been 
installed by Union Potash. The finer 
dust and the gas are removed to the 
outside of the mill through a 90-ft. 
duct by means of a 5-in. No. 6 
American Blower fan where the dust 
is eaught in a water spray while the 
gas and steam escape. 

Throughout the erushing plant 
and the refinery wherever dust is 
likely to be encountered, the work- 
men are provided with respirators, 
particularly of the Dustfoe type, 
and are obliged to use them. 

The storage building is 600x102 
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ft. in plan. It is a steel-frame strue- 
ture of arch-ribbed type of construe- 
tion having a corrugated iron roof, 
and was built by Patterson Steel Co. 
The outside is covered with No. 22- 
gage corrugated galvanized sheet. 

On the loading-out side of the 
building, at each end of the conerete 
floor on to which the finished prod- 
ucts stored are dropped in their re- 
spective piles from the overhead 
shuttle conveyor is a 10x10-ft. open- 
ing covered by a grid. Midway along 
the same side is a similar opening, 
there being three of these openings 
in the floor in all. Near each opening 
is a Sullivan 3-drum scraper hoist 
powered by a 50-hp. Westinghouse 
motor and operating a_ box-type 
scraper. A tripod-mounted floodlight 
having a 1,000-watt lamp furnishes 
light for each of these units. By 
means of these serapers are re- 
claimed for shipment, as desired, the 
potash salts stored, the material be- 
ing dragged into a hopper beneath 
each opening. In the chamber below 
each hopper is a Jeffrey-Traylor 
vibrating screen followed by a Jef- 
frey hammermill, this equipment be- 
ing provided to break up lumps that 
may be formed by the material set- 
ting and hardening while in storage. 
It may even be that the material 
stored in the piles on the floor above 
has to be blasted before it can be 
seraped into the hoppers. It is be- 
cause of this possibility that the 
unusual type of building shown is 
provided and that a loading tunnel 
is not employed. 

The now re-sereened and crushed 
material is delivered in each of the 
three erushing chambers to a short 
conveyor that raises it to ground 
level and delivers it to another con- 
veyor, in the case of each of the two 
end units, and to an elevator in the 


Below—Two views of the 6x4-ft. bottom-feed Oliver filter which handles the sulphate product of the reaction between fine muriate 
and langbeinite in the base exchange process 
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ease of the middle unit, all of which 
deliver respectively to the top of 
three “loading-out” bins in a cov- 
ered structure just outside the stor- 
age building and midway of its 
length. 

Each of these loading bins is pro- 
vided with a Jeffrey-Traylor vibrat- 
ing constant-weight control feeder 
which delivers either to a conveyor 
that in turn discharges to an Ot- 
tumwa box-car loader and so to the 
railroad ear, or else drops the mate- 
rial into the boot of an elevator 
which raises it to the top of the 
building for further screening and 
erushing, if lumps have formed 
meanwhile in the loading bins just 
mentioned. There are two such ele- 
vators, each delivering to another 
vibrating screen followed by a Flex- 
tooth crusher. Two box-car loaders 
are provided. 

Water for use in the plant is de- 
rived from wells in the vicinity that 
have been drilled to the water 
horizon in the Rustler formation at 
approximately 240-ft. depths. There 
are four producing wells, varying in 
depth from 167 to 242 ft. and yield- 
ing 190, 270, 375 and 1,080 g.p.m. 
respectively. The last mentioned flow 
is from the latest well to be drilled 
and is the volume noted after 48 
hours of continuous operation. These 
wells are 15 in. (churn-drill) holes 
with 124 in. casings. They are 
equipped with deep-well pumps, re- 
spectively, one Byron-Jackson, two 
Pomonas and one Worthington. Four 
other wells have been drilled but they 
either are not productive or are not 
used at present. 

The company’s office is close to the 
gate. Here the General Manager, 
Harold S. Martin, makes his head- 
quarters and the various department 
heads have their offices. The build- 
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ing also houses the engineering and 
accounting departments. 

Behind the office is an air-condi- 
tioned laboratory housing a sample 
preparation room, analytical benches 
and facilities for chemical and 
metallurgical research as well as the 
technical library. The analytical 
work is done in a spacious 28x30-ft. 
room fitted to handle both shipments 
analyzed by the official Lindo-Glad- 
ding method as well as plant control 
samples, estimated by the more rapid 
Sherril centrifugal determination. 
This room is kept at a constant tem- 
perature of 75 deg. F. The building’s 
equipment, modern in design, is espe- 
cially adapted to problems dealing 
with the single and double salts of 
potassium and magnesium. 

Comfortable residences for four of 
the key members of the staff—namely 
the mine foreman, master mechanic, 
assistant master mechanic, and the 
powerhouse foreman—have been 
erected close to the plant. Aside from 
these individuals, all of the staff 
members and office foree reside in 
Carlsbad, 264 miles away by road, 
using company cars or their own for 
the daily trip. Most of the shift 
workers live in Carlsbad and make 
the journey in their own automobiles 
or in buses. A regular service be- 
tween the town and plant is main- 
tained by a private bus company, 
in cooperation with the Union Co. 

For the privilege of visiting the 
new Union Potash enterprise and de- 
seribing its mining and refining op- 
erations, the author is indebted to 
Louis Ware, Chairman of the Board 
of the Union Potash & Chemical Co., 
and President of International Agri- 
cultural Corporation and to John T. 
Burrows, President of Union Potash 
& Chemical Co. and Vice President 
of the parent corporation. 
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Conditioning Bombproof Underground 


Spaces for Shelters and Factories 


EDWARD LEDOUX Civil Engineer, Latrobe, Pa. 


Chem. & Met. INTERPRETATION 


Our author, a French civil engineer and specialist on air condition- 
ing, was actively engaged before the German occupation of France 
in the design and conditioning of underground spaces such as are 
described in this article. His qualifications are exceptional, there- 
fore, for discussing the unusual problems met in such design. Now 
resident in the United States, Mr. Ledoux is working jointly with 
Charles L. Mantell, consulting chemical engineer of New York, on 
the preparation of a forthcoming McGraw-Hill book on applied 


adsorption. —ditors. 


iTH aireraft making it feasible 
W:: strike far behind the enemy 
lines at vital means of production, 
storage and communication, defense 
measures today must cover the entire 
territory which can be so reached. 
Both active and passive defense are 
factors in the problem. In European 
countries the latter has meant not 
only provision of shelter for civilians, 
and particularly for industrial work- 
ers, but also the bombproofing in 
underground structures of industrial 
manufacturing plants, stocks of raw 
materials and finished products, to 
the greatest practicable extent. 


Such measures introduce many new 


considerations into construction and 
design, depending to some extent on 
the location, peculiarities of the site, 
and ultimate use of the underground 
space. Frequently air conditioning 
may be required to limit humidity 
and prevent condensation; or it may 
be necessary to gas-proof the space, 
either by making it self-contained, 
or by passing the ventilating air 
through adsorption apparatus. Com- 
binations of these various functions 
may also be required. 

Underground bombproof spaces, 
owing to the tremendous heat capac- 
ity of the masonry and earth sur- 
roundings, remain at an almost con- 
stant temperature (50-60 deg. F. in 
temperate zone) throughout the year. 
The air is nearly always saturated 
and frequently supersaturated with 
fog. This condition is an unpleasant 
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one for people who must remain in 
the space, and even worse for those 
ealled upon to leave and enter fre- 
quently. Furthermore, condensation 
is likely to cause great damage to 
equipment and material. 

Any one of the three methods of 
removing moisture from air—re- 
frigeration, absorption and adsorp- 
tion—-may be used in the condition- 
ing of underground spaces, the par- 
ticular type of apparatus best suited 
depending on the cireumstances. Re- 
frigeration and absorption can op- 
erate without communication with the 
outside, but both require water. Re- 
frigeration needs more power than 
can be supplied by a reasonable aux- 
iliary power plant, while absorption 
necessitates the maintenance of a 
supply of chemicals. Adsorption, on 
the other hand, does not need water, 
but must communicate with the out- 
side for the discharge of moisture 
from the adsorbent bed, and prod- 
ucts of combustion. Hence, large 
units cannot be operated safely dur- 
ing gas attacks. Furthermore, ad- 
sorption requires the maintenance 
of a supply of fuel oil for activation. 
All systems demand power for the 
fan, of course, but the amount is not 
too large to be taken care of by an 
auxiliary power plant. 

The peculiarities of underground 
spaces dominate the problem of air 
conditioning. First, the temperature 
is low, making conditioning more ex- 
pensive, since comparatively large 


flows of dehumidified air musi be 
supplied at a very low dew point, 
Secondly, temperature variations are 
opposed by the considerable thermal 
inertia of the walls, thus prevent- 
ing economical humidity reduction 
through heating. Thirdly, much 
moisture is given off by the walls, a 
major factor in the drying capacity 
required. 

High humidities in underground 
spaces result from leakage, intake of 
moisture through ventilation, moisture 
discharge by persons in the space, 
evaporation of water in bulk and, 
finally, evaporation of water from 
the surfaces of porous masonry. The 
last is generally the most important 
source, perhaps more important than 
all of the others together. 

Building materials used in under- 
ground spaces are always more or 
less pervious to humidity, although 
the degree of porosity can be de- 
creased by proper materials, such as 
special waterproof concrete. The 
vapor pressure of the water on the 
surface is that corresponding to the 
temperature of the surface layer of 
masonry and the air in contact with 
it, if not conditioned, is saturated 
and of a temperature equal to that 
of the walls. That is to say, on 
starting up the conditioning equip- 
ment there is no surface evaporation, 
but as conditioning proceeds the rela- 
tive humidity of the air is reduced 
and surface evaporation increases 
rapidly. 

In an underground space already 
completed the amount of surface 
evaporation per unit of time is con- 
trolled by three factors: the total 
wall area (over which the air con- 
ditioning engineer has no control) ; 
the vapor pressure difference between 
air and wall surface; and the coefli- 
cient of vapor transfer. Regarding 
the second factor, in the important 
special case where the conditioning 
system produces no temperature rise, 
the evaporation is substantially pro- 
portional to the relative humidity 
lowering. Hence, for a given reduc- 
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tion in relative humidity, the lower 
the temperature of the space the less 
the evaporation. This points to the 
advantage of low temperature and 
elimination of unnecessary dehumidi- 
fication. 

In the case of the last factor, the 
coefficient of vapor transfer is least 
in the stationary air at the wall sur- 
face, which emphasizes the need for 
disturbing this air as little as pos- 
sible, through the minimizing of 
drafts and the use of low register 
velocities. Natural convection cur- 
rents must be minimized also, for 
which reason the temperature dif- 
ference between walls and air must 
he as little as possible. 

Unfortunately, considering the im- 
portance of masonry porosity as a 
source of moisture in underground 
spaces, few data are available to per- 
mit an accurate estimate of the re- 
quirements. For one thing, capillary 
humidity comes into play only when 
conditioning is in operation; for an- 
other, existing plants are as yet few 
in number, although rapidly increas- 
ing in importanee. 

The problems of underground 
conditioning, as has been noted, vary 
considerably with the type of use of 
the space. At the risk of over-sim- 
plification, perhaps the uses ean best 
be considered in the three classifica- 
tions of : storage spaces, shelters, and 
factories. Underground storage rooms 
generally are of large internal vol- 
ume, with personnel occupancy so 
small a factor as to be negligible. 
Conditioning in this case is for the 
purpose of preventing condensation, 
and the prevailing temperature, 
within limits, is immaterial. Lower- 
ing of the humidity can ordinarily 
not be accomplished economically 
through heating, owing to the econ- 
siderable thermal inertia of the 
masonry and surrounding earth, and 


to the continuous arrival of supple- 
mentary moisture and the increasing 
rate of evaporation, due to heating. 
Therefore, heating will not be con- 
sidered here. More economical is the 
method of lowering the vapor pres- 
sure at constant temperature. 


STORAGE SPACES 


The most economical type of ven- 
tilation is, of course, the closed- 
cireuit method, which is suitable for 
storage rooms. Under this system the 
capacity of the dehumidifying equip- 
ment decreases continuously as con- 
ditioning proceeds, while at the same 
time, with lowering of the humidity 
of the air, increased surface evapora- 
tion takes place, so that within a 
comparatively short time equilibrium 
is reached and the entire drying 
power of the apparatus is used in 
condensing capillary water as rapidly 
as it is evaporated ‘from the wall 
surfaces. Since the initial dew point 
of the air is very low, owing to the 
low temperature of the space, the 
dehydration equipment must be 
capable of delivering extremely dry 
air (0.0015 lb. moisture per pound of 
dry air, or less) to give satisfactory 
results. 

Conditioning of underground stor- 
age rooms is therefore out of the 
range of refrigeration. Although ab- 
sorption with ealeium chloride can 
give a lower dew point than refrig- 
eration, it is still too high, and 
furthermore requires cooling water. 
Adsorption with silica gel or ae- 
tivated alumina gives the desired 
solution to the problem because of 
the extremely low dew point obtain- 
able, because low temperatures favor 
adsorption, and because cooling water 
is not necessary. The low tempera- 
ture can be held because the actual 
heat input balances the heat of 
evaporation of the surface moisture 


Plot of absolute humidity decrease in an underground space conditioned by 
adsorption, superimposed on curve of moisture adsorption rate 


(except for the accumulated heat of 
activation released at the beginning 
of each cycle). 

The accompanying figure shows the 
great importance of capillary evapo- 
ration, which must not be underesti- 
mated. The case illustrated is by no 
means exceptional, and shows the 
absolute humidity decrease in an 
underground volume of 16,000 cu.ft., 
conditioned by adsorption with a 
closed cireuit of 6,000 cu.ft. of air 
per hour, delivered at 0.0003 Ib. of 
moisture per pound of dry air, and 
an average room temperature of 68 
deg. F. During the test five persons 
were present. After about one hour 
no further decrease in humidity of 
the air took place, and at this point 
moisture removal exactly balanced 
wall evaporation plus the moisture 
given off by the people. With an 
initial adsorption capacity of 5.72 Ib. 
per hour, it was not possible to go 
below 0.011 Ib. of moisture per pound 
of dry air, or about 70 percent rela- 
tive humidity. Without wall evapora- 
tion, a relative humidity of about 40 
percent could have been reached, al- 
though this would have taken more 
than 24 hours, owing to the inevi- 
table capacity decrease of the equip- 
ment during operation. 


SHELTERS 


Shelters, except for protection 
against gas attacks, present quite a 
different problem from that of stor- 
age spaces, owing to the presence of 
persons in the conditioned space. 
Still, considerations of thermal inertia 
of the walls and capillary evapora- 
tion remain dominant factors. The 
conditioning requirements differ ac- 
cording to the oeeupations of the 
persons present, especially whether 
they are active or inactive. The 
former ease oceurs in underground 
factories. 

Two distinet methods are used for 
ventilating gas-proof shelters. In the 
closed-cireuit method, breathing re- 
quirements are met either by regen- 
eration of the internal air, with ear- 
bon dioxide absorption and oxygen 
supply, or by expansion of com- 
pressed air stored in high pressure 
evlinders which are recharged by a 
compression plant between attacks. 
These two systems may, of course, 
be combined. 

In the open circuit system, breath- 
ing requirements are met by the in- 
troduction of fresh air from the out- 
side, after stripping it by proper 
methods of all toxie substances. The 
closed circuit system insures protec- 
tion against any type of gas sine 
it is entirely independent of the 
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outside atmosphere. On the other 
hand, it is more expensive than the 
open cireuit. Another advantage of 
the latter is that there is no consump- 
tion of conditioning material in case 
of a false alarm. Naturally, maxi- 
mum safety can be assured by the 
combination of the two systems. Thus, 
if open cireuit operation must be 
abandoned owing to clogging of the 
activated carbon filters or wrecking 
of the fresh air intake, closed cireuit 
operation can immediately be used. 
Atmospheric air can be rendered 
unfit for breathing and made deadly 
by the dispersion of poisonous sub- 
stances in three different forms, 
which may be used singly or in com- 
bination. These vapors, 
liquids and solids. While such sub- 
stances are ordinarily referred to as 
“gases”, gases themselves cannot be 
easily liquefied at atmospheric tem- 
perature and reasonable pressure and 
hence are not readily conveyed in 
the small volumes required for load- 
ing into shells or bombs. Toxie 
vapors, since they ean be easily 
liquefied, are readily adsorbed and 
for this reason activated carbon is 
effective in practically all eases. 
Poisonous liquid mists or fine solid 
particles (toxic smokes) are used for 
three principal reasons: (1) Through 
their use it is possible to infeet not 
only the air but also the ground and 
other objects, causing damage to any 
part of the body coming in contact 
with the material. (2) Activated ear- 
bon beds are ineffective against fine 
mists or solid particles. (3) Such 
substances can be designed to clog 
activated carbon beds and put them 
out of service. Air washing and elee- 
trical precipitation are insufficient to 
remove these materials completely 
from air, making it necessary to em- 
ploy extremely fine filtration. Sueh 
substances as silk, wool or felt, either 
impregnated or not so treated, may 
be used, although the best medium is 
filter paper or eardboard specially 
processed for the purpose. Filters 
are, of course, placed before the 
activated carbon adsorbers. 
Although most vapors can be 
neutralized or decomposed chemieally 
if the proper reagent is used for 
each substance, this method is too 
specifie for chemical warfare since 
the nature of the toxie substances 
to be used cannot be known before- 
hand. Apart from this is the ques- 
tion of supply of a variety of special 
chemicals or impregnated earriers. 
Hence adsorption is the best solution 
at present, because it will stop prae- 
tically any vapor used in chemical 
warfare. The degree of protection, 


of course, will vary considerably with 
the nature of the vapor, its concen- 
tration in the air, and with the 
various factors controlling the break 
point of the adsorption bed. 
Activated carbon is the only ad- 
sorbent used because of its high 
affinity for chemical warfare sub- 
stances and its low affinity for water 
vapor. This material will, however, 
fail to adsorb carbon monoxide under 
atmospheric conditions. Hence a 
Hopealite bed should be installed for 
protection against this gas which is 
liberated by the explosion of bombs. 
The water content of an activated 
‘arbon bed is an important factor in 
its performance. When the carbon 
is damp, the effect is to reduce the 
break point concentration to a vari- 
able degree, according to the sub- 
stance being adsorbed and its 
concentration in the atmosphere, 
although the adsorption efficiency is 
hardly affected. Hence, as a general 
rule, activated carbon  adsorbers 
should be kept dry and the inlet and 
outlet valves closed when the ad- 
sorber is not in use. However, since 
some gases will hydrolize under the 
influence of moisture, a damp acti- 
vated carbon may be preferable. 


CARBON BED REACTIONS 


One factor which is difficult to 
foresee and provide for is the pos- 
sibility of chemical reactions in the 
‘arbon bed proper—either accidental 
or planned by the enemy. Possible 
desorption of the bed is also a serious 
menace which must be kept in mind 
both in designing the equipment and 
during operation. Such hazards as 
these are disadvantages of the open 
cireuit system. 

As already stated, the type of pro- 
tection afforded by a given adsorber 
depends on the various factors con- 
trolling the break point. So many of 
these factors are unknown, owing to 
the impossibility of predicting the 
nature of the gas and its concentra- 
tion, that the amount of adsorbent to 
be installed is a matter of specula- 
tion. Each nation has its own speci- 
fications regarding characteristics of 
the earbon to be used, its granulation, 
humidity and the quantities to be 
used, These specifications vary con- 
siderably, since they are based on 
different conceptions of probable 
chemical warfare and the possible 
efficiency of bombardment by the 
enemy. Variables entering into the 
picture inelude the distance from 
enemy bases and the strength of ae- 
tive defense available. Government 
specifications are, of course, kept 
secret since there is no point in let- 
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ting the enemy know what condi 
tions have been prepared for. 

The problem of conditioning gas 
proof shelters and other underground 
spaces, is quite a different one from 
that encountered in conditioning sur- 
face buildings for peace-time activity. 
In the latter case, the object is to 
provide the people present with the 
most comfortable and healthful con- 
ditions. In the ease of underground 
spaces, however, requirements may 
vary from those of storage spaces, 
with practically no occupancy; 
through shelters where the occupants 
have no particular duties to perform, 
and simply wait for the end of the 
danger period; to underground fae- 
tories where the occupancy and ac- 
tivity levels may be high. In the case 
of simple shelters, the engineer's 
problem is to protect the maximum 
number of lives for a given expendi- 
ture, comfort being secondary since 
actual oeeupancy is limited to the 
duration of the attack and its after 
effects. Obviously, it is preferable to 
provide protection for eight or ten 
hours under uncomfortable condi- 
tions, than to reduce the period of 
safety to say one hour at a good 
degree of comfort. 

In underground spaces strictly for 
shelter, the vital consideration is 
economy of fresh air which may be 
reduced without danger to 70 en.ft. 
per hour per inactive person. Hence, 
smoking in shelters should be pro- 
hibited and lights should be electric. 
Since the breathing rate increases 
considerably with the degree of ac- 
tivity, occupants should all be seated 
and minimum physical activity as- 
sured. Minimum activity will not 
only reduce oxygen consumption, 
but will make uneomfortable condi- 
tions more bearable. Shelters must, 
of course, be as nearly air-tight as 
possible, so that the introduction of 
fresh filtered air will permit main- 
taining a pressure difference of 
(.2-0.4 in. of water between inside 
and outside. This requirement is not 
as easily met as might be thought, 
even when doors and other openings 
are properly designed, since experi- 
ence has shown that masonry is ap- 
preciably pervious to air. This econ- 
dition can, however, be improved by 
special internal coating of the walls. 

Shelter conditioning introduces 
very little fresh air so that tempera- 
ture and humidity will readily in- 
crease and body odors will not be 
eliminated. Discomfort will, there- 
fore, result although dangerous con- 
ditions under which the body cannot 
eliminate enough heat will not be 

(Please turn to page 87) 


& METALLURGICAL ENGINEERING 


; 
¥ 
' 
? 
( 
: ( 
by 
f 
‘i 
t 
4 
i 
f 
t 
t! 
: n 
0 
a 
a 
li 
] 
is 
| 
t 
— 


ac- 
ted 
as- 
not 
ion, 
ndi- 
ust, 
as 
of 
ain- 
of 
side 
not 
ght, 
ings 
yer 
ap- 
con- 
1 by 
‘alls. 
uces 
in- 
t be 
here- 
nnot 
t be 


RING 


Protecting Industrial Plants 


From Magnesium Fires 


ARTHUR B. GUISE 


Chemical Engineer, Associated Factory Mutual Fire Insurance Cos., Boston 


Chem. & Met. INTERPRETATION 


Latest available information on the extinguishment and control of 
magnesium fires and those resulting from the magnesium-body, 
thermite-igniter type incendiary bomb, has been assembled here by 
the author. The article also contains the results of recent experi- 
ments conducted at the Factory Mutual Test Station.— Editors. 


ATEST published information 

is the basis of this article, to- 
gether with unpublished data obtained 
during recent experimentation, and 
on large seale fire tests at the Fae- 
tory Mutual Test Station in connee- 
tion with studies on the proper 
control of magnesium fires in indus- 
try **. It is necessarily incomplete, 
since both incendiary bombs and to 
some extent the methods of extin- 
guishing them may fall within the 
category of military secrets and in- 
formation on recent .developments 
cannot always be published. 

Information on aerial incendiary 
bombs has been published recently in 
the United States, and British hand- 
books on the subject are available, 
but the development of new extin- 
guishing agents for use on these in- 
cendiaries suggested the desirability 
for a diseussion of the subject with 
emphasis on the protection of indus- 
trial plants. 

The most widely used aerial in- 
cendiary bomb at the present time is 
the magnesium-body, thermite-ig- 
niter type, with which we have be- 
come thoroughly familiar as a result 
of the mass air raids over Britain. 
News reports indicate that incendi- 
ary bombs containing erude oil have 
also been used by the Germans to a 
limited extent. Phosphorus and ther- 
mite bombs have been used in the 
past, but their use so far in the 
present war apparently is negligible. 


MAGNESIUM BOMBS 


Magnesium is well adapted for 
use in incendiary bombs because it 
is light and suited to airplane trans- 
portation, yet burns in the form of 
the solid metal, so that it can be used 


+ 


tor making the structural parts of 
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the bomb, thus cutting down inactive 
material to a minimum. Its tempera- 
ture of combustion is so high (about 
3,300 deg. F. or 1,850 deg. C.) that 
small bombs, which can be broadcast 
in large numbers, are effective in 
starting fires in combustible mate- 
rials of all kinds. Burning magne- 
sium cannot be extinguished by 
water and other commonly used ex- 
tinguishing agents. Unless properly 
handled, water coming into contact 
with the burning metal may cause a 
violent explosion. 

The German magnesium, or “Elek- 
tron,” bomb is made in sizes ranging 
from 2.2 to 55 lb. The smallest size, 
used for indiscriminate bombing, 
consists of a tube with a 0.4-in. wall, 
9 in. long by 2 in. outside diameter, 
made out of an alloy containing 80 
pereent magnesium®, The tube is 
filled with thermite in the German 
bombs, and is fitted with sheet-iron 
tail fins, to steady the flight, and a 
magnesium alloy nose piece contain- 
ing the firing mechanism’. The bomb 
does not explode on striking, but 
sputters violently for the first half 
minute or so during the thermite re- 
action, shooting flames and bits of 
molten metal out of vent holes. It 
then burns more quietly for about 
15 minutes. 

Dropped on to the roof of a 
dwelling, the bomb is likely to pene- 
trate it and be stopped by the attic 
floor. It will start a fire here, if it 
strikes close to combustible materials, 
and then may burn through and 
start another fire on the floor below. 

The usual heavy roof of plank-on- 
timber or conerete-slab construction 
of industrial establishments will gen- 
erally stop the incendiary bomb. 
Should it break through a skylight 
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and land on a plank floor, it is un- 
likely to burn through the floor and 
start another fire on a lower level. 
Should it land on a conerete floor, 
combustibles in the vicinity may be 
ignited by burning particles thrown 
out during the thermite reaction or 
by burning magnesium thrown 
around in the later intermittent 
“pops” caused by reaction with the 
moisture in the concrete. 


ORDINARY EXTINGUISHERS 


Burning magnesium combines 
with the oxygen of water, liberating 
hydrogen which immediately burns. 
If the water is sprayed on the burn- 
ing metal, the magnesium may burn 
more vigorously but probably 
quietly; if the water is poured on, 
the reaction will take place explo- 
sively. Magnesium also burns in 
earbon dioxide, liberating carbon 
monoxide. It will react vigorously 
with carbon tetrachloride the basis 
of the extinguishing agent used in 
the vaporizing-liquid fire  extin- 
guisher, forming magnesium chlor- 
ide. Foam and dry compound 
(mainly sodium bicarbonate) fire 
extinguishers are also ineffective be- 
eause of reactions with burning 
magnesium. 

Magnesium will frequently con- 
tinue to burn under coverings of 
sand, slag, pumice, steelmite pumice, 
ash, kaolin, tale, and asbestos, fed 
by any moisture that these materials 
may hold, by the water of erystalli- 
zation, and also by direct reaction 
with the materials. Iron filings or 
turnings have been recommended in 
the past, and are effective extinguish- 
ing agents when in proper condition. 
However, practical experience has 
shown that iron filings or turnings 
eventually rust to a hard mass which 
if broken up and applied to burning 
magnesium will cause a thermite re- 
action. 

A patented material for use on 
incendiary bombs and other metal 
fires, known as “National DX Pow- 
der,” has been developed in Britain”. 
This extinguishing material contains 
as high as 50 percent of a combust- 
ible solid which becomes ignited 
when the powder is applied to burn- 
ing magnesium, although it is 
claimed that continued application 
of the powder will extinguish the 
flames. It is apparently not yet 
readily obtainable in this country. 

More recently, another material 
suitable for extinguishing all kinds 
of burning metals, as well as phos- 
phorus, has been developed in the 
United States by the Pyrene Manu- 
facturing Co. and the Dow Chemical 
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Co., and is now commercially avail- 
able here and in Canada. This pro- 
prietary compound, known as “Py- 
rene G-1 Powder,” is composed of 
materials which are essentially non- 
reactive with burning metals or 
phosphorus. Among other ingredi- 
ents, it contains certain new highly 
complex chemical compounds, which 
vaporize under conditions of use and 
form a dense inert gas_ blanket 
through and over the layer of ex- 
tinguishing powder. Having no 
abrasive action, it can be safely used 
around machinery. At present, the 
powder is applied to the burning 
material with a seoop or shovel, 
thereby excluding air and extinguish- 
ing the fire. 


HANDLING BOMBS 


The purpose of an air raid using 
modern magnesium incendiary bombs 
is to start a large number of fires 
simultaneously. The bombs them- 
selves can usually be readily extin- 
guished if proper methods are used, 
and the resulting fires, being ordi- 
nary ones, can be successfully fought 
by means of standard fire extinguish- 
ers or hose streams. It is imperative 
that the bo bs be quickly discovered 
and extinguished. 

After the igniter has burned out, 
the bomb is only a piece of burning 
magnesium, and does not form as 
intense a fire as a pile of magnesium 
turnings. If it lands on a concrete 
floor, it is only necessary to cover 
it with G-1 Powder and then go on 
to the next incendiary. If the bomb 
lands on a wood or other combustible 
floor, the following procedure is ad- 
visable: Cover the bomb with the 
extinguishing powder, then shovel it 
into a pail containing a 2-in. layer 
of powder, after which it can be 
safely removed. Or, if sufficient 
pails are not available, spread a 2-in. 
layer of the powder on the floor and 
shovel the bomb, covered with pow- 
der, on to this protective covering, 
and go on to other bombs, returning 
later to “mop up.” 

In eases of emergency, sand may 
be used in place of G-1 powder. 
However, it cannot be too strongly 
emphasized that the sand must be 
dry and free from organic material, 
and must be kept that way, which is 
practically more difficult. 

If the incendiary has ignited con- 
siderable quantities of combustible 
material in the vicinity, so that it is 
not practicable to approach it and 
cover it with powder, the secondary 
fires must be fought first. All types 
of ordinary first-aid fire-extinguish- 
ing equipment can be safely used on 


the fires surrounding the bomb, but 
care must be taken to avoid allowing 
a jet of water or vaporizing liquid 
to strike the bomb since this may 
cause an explosion and seatter the 
burning metal, thus starting more 
fires. 

A water spray is effective in wet- 
ting down combustibles in the imme- 
diate vicinity of the incendiary with- 
out dangerously increasing the in- 
tensity of the magnesium fire. Such 
a spray is provided by a garden-hose 
nozzle but dependence must not be 
placed upon the customary water 
supply which may be disrupted by 
high explosive bombs. 

Standard hand fire extinguishers, 
such as the soda-acid or the water 
types, including pump tanks, are 
useable because a coarse spray can 
be produced by holding the thumb 
over the nozzle. They have the ad- 
vantage of one-man operation, but 
a sufficient number of units should 
be available to permit a single man 
to reach several quickly from any 
point. Pump tanks can be readily 
refilled from buckets. 

In England, the “stirrup pump,” 
which pumps water out of buckets 
through 30 ft. of garden hose, is be- 
ing used. It requires two or three 
men for its operation but it permits 
the hose operator to climb over ob- 
stacles and on to roofs for extin- 
guishing bomb fires. 

The provision of an adequate 
supply of extinguishing powder and 
first-aid fire extinguishing equip- 
ment, and use of these by trained 
squads, will provide good protection 
against fires started during incen- 
diary bomb raids. Existing plant fire 
brigades form an excellent nucleus 
for the instruction of all plant em- 
ployees for defense against incen- 
diary bombs, both at the plant and 
at home. In this instruction, actual 
operation of the fire extinguishing 
equipment by every trainee is of 
basic importance. 

By actual test we know that the 
diseharge from automatic sprinklers 
will serve to extinguish fires in sur- 
rounding combustibles without dan- 
gerously accelerating the burning of 
incendiary bombs. However, because 
of the possibility of damage by ex- 
plosive bombs to yard mains, ele- 
vated tanks, ete., final dependence 
cannot be placed on an automatic 
sprinkler system. 


INDUSTRIAL METAL FIRES 


In this country, we have not yet 
had to coneern ourselves intensively 
with home defense against magne- 
sium bombs, but we do have to con- 
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German Elektron magnesium incendiary 
bomb (Drawing from British Government 
Air Raid Precaution Handbook No. 9) 


tend with fires in plants where 
products are being made of mag- 
nesium alloys and, to a lesser extent, 
where aluminum, zine, and other 
more diffieultly ignited metals are 
being produced or processed. 

In such plants, the necessity of 
training workers in the latest tech- 
nique of fighting metal fires is 
obvious. But it is equally important 
to prevent all fires, because fires 
breaking out at any point may in- 
volve the flammable metal. Then, if 
the fire department has to be called, 
the firemen will have to use hose 
streams with greatest care to avoid 
serious explosions. In fact, build- 
ings containing considerable quanti- 
ties of magnesium have burned 
down, because the fire fighters could 
not effectively use water on them. 

The remedy for this situation lies 
in making departmental fire brigades 
a major line of defense against fire 
in all plants, especially where serious 
metal-fire hazards exist, so that fire 
breaking out anywhere will be 
promptly and effectively handled. 
To do this, an ample supply of the 
right types of approved fire extin- 
guishers should be provided, all 
workers should be thoroughly trained 
in their use, and an effective system 
of inspecting, maintaining, and re- 
charging the extinguishers should he 
organized. 
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OTHER INCENDIARIES 


Petroleum Bombs—Bombs of this 
type consist of metal drums contain- 
ing a petroleum product which may 
be in the form of a gel, such as a 
mixture of soap and oil®. Although 
the oil may burn fiercely, this type 
of bomb is not very efficient as an 
incendiary, and is believed to be 
used chiefly for marking targets. It 
ean be extinguished by any extin- 
guishing agent suitable for use in 
Class B (flammable liquid) fires, air- 
foam devices being particularly use- 
ful, according to reports from Eng- 
land. 

Thermite Bombs — Ineendiary 
bombs with thermite as the chief 
constituent have been employed in 
the present and in the previous 
World War, but apparently are not 
now being used to any great extent. 
There is, of course, no way of stop- 
ping the thermite reaction, and the 
problem of handling bombs of this 
type resolves itself into effective 
handling of the secondary fires. 

Phosphorus Bombs—Yellow phos- 
phorus will burst into flame when it 
comes into contact with air, and al- 
though it ean be extinguished read- 
ily with water, re-ignition takes 
place as soon as the water evapo- 
rates. Its chief present use for in- 
eendiary purposes seems to be by 
the British in connection with the 
so-called “calling ecards” used to 
start fires in dry erops and other 
widespread, readily ignited mate- 
rials. A calling card is said to con- 
sist of a small piece of paper, 
saturated with yellow phosphorus, 
and attached to small sheets of cellu- 
loid. The ecards are kept moist until 
dropped from the plane and ignite 
spontaneously on drying out. 

Further information on the me- 
chanical, military, and publie defense 
aspects of incendiary bombs will be 
found in the following references. 
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UNDERGROUND CONDITIONING 
(Continued from page 84) 


attained, thanks to the thermal inertia 
of the walls and their limiting effect 
on temperature rise. Furthermore, 
the walls will cause condensation of 
the moisture and supply effective 
cooling to the oeeupants by radiation. 
A state of practical equilibrium will 
be reached after a period of rather 
rapid temperature rise. Roughly 
three-quarters of the total rise will 
oeeur in the first hour, while prac- 
tical equilibrium will be reached in, 
say, eight hours. 

Only in exceptional eases, when 
the initial temperature of the air and 
of the walls is high, and the density 
of oceupaney is considerable, will 
the cost of cooling or dehumidifica- 
tion be justified for shelters housing 
inactive people. On the other hand, 
where people have to carry out a cer- 
tain amount of work inside shelters, 
as for example in public service 
offices, telephone exchanges, military 
headquarters, hospitals and factories, 
proper work cannot be performed in 
the uncomfortable atmosphere per- 
missible in ordinary shelters. Hence 
the maintenance of more comfortable 
conditions is necessary. A further 
factor is that such spaces are likely 
to contain equipment such as tele- 
phone apparatus, manufactured 
products, raw materials and ma- 
chinery, which cannot stand saturated 
air. 

In other cases, where oceupancy is 
low and scarcely any heat is given 
off (as in storage spaces), tempera- 
ture need not be controlled by the 
conditioning apparatus and dehumidi- 
fication will suffice. The dehumidifi- 
eation load here will be that of 
taking care of evaporation from the 
walls, plus a larger quantity of fresh 
activated-earbon-filtered air than in 
the preceding case. The dehumidifi- 
cation system must be designed to 
consume a minimum quantity of cool- 
ing water and, if necessary, still be 
able to do some conditioning if the 
water supply is shut off. Adsorption 
meets this requirement. Where a 
moderate amount of heat is given off 
in the space, a water after-cooler may 


be provided, but the amount of water 
consumed will be small and shutting 
off of the supply will not materially 
reduce the dehumidification capacity. 
The only result will be a slight tem- 
perature rise limited by the wall 
effect. 

The problem, with factories where 
considerable heat is given off by 
machinery and lighting, is quite dif- 
ferent. In such a case, the equilibrium 
temperature may become excessive 
in spite of the enormous heat loss to 
the walls, and the availability of cool- 
ing water is a necessity. Otherwise it 
will be impossible to eliminate heat 
from the space without communica- 
tion with the outside and without 
putting a considerable extra load on 
the activated carbon filters, such as 
would oceur if air were used as a 
carrier for the heat. 

Conditioning of factories in most 
eases is well within the scope of re- 
frigeration and absorption, since low 
temperature cannot be economically 
maintained. For a given relative 
humidity, the prevailing dew point 
is necessarily , higher than in the 
previously considered cases. As a 
matter of fact, such processes in 
many eases are preferable to the 
more costly system of adsorption 
since here an extremely low dew 
point is not a necessary condition; 
and the advantage of operation with- 
out water need not be considered 
when cooling is necessary. 

Wherever people are to be shel- 
tered underground, provision must 
be made to take care of ventilation 
in ease electric power is shut off. An 
auxiliary electric system with storage 
batteries may be provided for lighting, 
while auxiliary human power drive 
will serve for the fans. For small 
installations, the fans may be hand- 
cranked, but a better arrangement is 
a stationary cycle drive, either solo 
or tandem. The power that can be 
supplied by an average man pedaling 
is about 0.25 hp. so that a tandem 
can operate a 0.5 hp. fan. In view 
of this rather small power output, 
the importance of reducing the re- 
sistance of pre-filters and activated 
carbon bed to an absolute minimum 
is evident. Of course, the increased 
activity of the cyclists must be taken 
into account since their breathing 
requirements are enormous. 

For very large spaces, ventilation 
is too important a factor to be en- 
trusted to the eycle drive, and an 
auxiliary power plant with diesel 
engines and generators is justified 
for both lighting and power. In such 
a case, obviously, resistance of the 
filters becomes of little importance. 
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Bins holding 5,000 pounds of raw resin 
are stacked by a telescoping lift 


HARACTERIZED by modern design, 
cleanliness, the new Resinox plant of 
the Monsanto Chemical Co. at 
Springfield, Mass. has now become 
an operating unit of the largest single 
group of plants in the United States 
for the production of various plastic 
raw materials. This recent addition, 
estimated to have cost in the neigh- 
borhood of $1,000,000 and to have an 
annual capacity of 15,000,000 Ib. 
of phenol-formaldehyde molding com- 
pound, has been operating at near 
capacity for the past four months, 
although it was not officially dedi- 
cated until April 29th. 

The Resinox Corp., a leading pro- 
ducer of phenol-formaldehyde resin 
and molding materials, was acquired 
by Monsanto in 1939 and absorbed 
into the company’s Plasties Division. 
The new Resinox plant, replacing the 
one at Edgewater, N. J., was made 
necessary by the rapidly expanding 
use of Resinox in both peace-time and 
defense industries. So rapid has 
been this expansion that rumors 
already have it that Monsanto plans, 
as soon as the formaldehyde raw 
material situation is clarified, to make 
an addition to the plant that will in- 
crease output by at least 50 percent, 
or to approximately 22,000,000 Ib. of 
molding compound per year. Spring- 
field, with the new Resinox plant now 
added to Monsanto’s capacity for 
producing six other major resins 
here, is undoubtedly the plasties- 
producing center of the country. The 
Resinox plant alone can produce 20 
different phenol-formaldehyde base 
resins from which at ieast a hundred 
different molding compositions can 
be compounded. 


Modern Plant Makes 


J. R. CALLAHAM Assistant Editor, Chemical & Metallurgical Engineering 


Chem. & Met. INTERPRETATION 


The Resinox plant, latest and largest of Monsanto’s units for pro- 
ducing resins at Springfield, Mass., typifies the modern in process 
plant lay-out and design. Cleanliness, safety and comfort of em- 
ployees, as well as liberal use of automatic and remote control of 
operations and processes, are major considerations in this plant, 
the important features of which are described below. —£ditors. 


The increased productive capacity 
of the new plant is important at this 
time, as it will be able to supply 
molding composition to release more 


than the equivalent weight of 
strategie metals such as aluminum, 
zine and magnesium. 

Largest in the Springfield group, 


Chart showing sequence of flow and importance of air and gravity in conveying 
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the new plant is a five-story building 
constructed of steel-reinforeed con- 
crete, faced with brick on the out- 
side and tile within. Wide bands of 
windows completely encireling each 
floor, aided by the set-back design of 
the building, insure maximum natural 
light, cleanliness and safety. The 
plant has a window area of approxi- 
mately 26,000 sq.ft., giving a mini- 
mum of about 1 sq.ft. of window area 
per 30 cu.ft. of plant volume. In 
addition, a modern ventilating system 
incorporating filtering at intakes and 
dust collectors at the three exits, in- 
sures a clean and a dust-free atmos- 
phere. Even ordinary cleaning is 
done by powerful vacuum hoses which 
are located throughout the plant. As 
a result, this plant, which ordinarily 
would be hot and dusty, is conspicu- 
ous for its cleanliness and comfort. 

Phenol and formaldehyde raw ma- 
terials are stored in seven outside 
steel tanks, of which those for for- 
maldehyde are rubber-lined to pre- 
vent corrosion. These tanks have a 
eapacity of 10,000 gal. each. Com- 
pressed air is used for unloading both 
the phenol and formaldehyde from 
tank cars, but pumps operated by 
remote control are used for trans- 
ferring the materials from the stor- 
ages to the charging feed tanks on 
the top floor. Both tank ears and 
storages are insulated and equipped 
with steam coils to keep the materials 
fluid. For this purpose 40 percent 
formaldehyde must be kept above 
60 deg. F. and phenol at about 115 
deg. F., which is accomplished by 


automatic heat regulators. The use 
of Monsanto synthetic phenol guaran- 
tees a high-purity product. 

Manufacture of Resinox starts in 
a bank of giant steam-jacketed steel 
kettles suspended between two floors. 
Capacity of these kettles ranges from 
2,000-10,000 Ib. of finished product. 
Into these reactors go solutions of 
phenol and formaldehyde which have 
been weighed automatically by the use 
of photoelectric cells, and a trace of 
sulfuric acid to catalyze the reaction. 
Steam of 150 lb. pressure is turned 
into the jackets, the kettles are sub- 
jected to about 295 in. vacuum and 
for several hours, depending upon 
the type of product desired, the ma- 
terials are digested and simultane- 
ously churned by slow - speed 
anchor-shaped agitators rotated by 
explosion-proof motors. Maximum 
temperature attained in the kettles 
depends upon the type of resin, and 
may range from 175-300 deg. F., 
with dropping temperature at about 
175 deg. F. All temperatures and 
pressures are regulated by automatic 
and remote control. 

When the mass has reacted suffi- 
ciently to form a_phenol-formalde- 
hyde resin having the consistency of 
a heavy syrup, a large valve in the 
bottom of the kettle is opened and 
the hot resin pours out onto a steel 
floor, which is really a pan built into 
the building. This pan-like deek is 
canted at an angle so that the resin 
spreads quickly and fills the entire 
area to an average depth of 2-4 
inches. Cooling is accomplished in 


Remote control regulates digest conditions in this bank of kettles 


gfield 


about 4-6 hours and is aided by 
natural air circulation from the floor 
below. Two such floors are provided 
and if the upper fioor is filled with 
one batch and another kettle is ready 
to drop, a hole is opened in the floor 
under the mouth of this kettle and 
the material pours through the hole 
to the floor below. 

After cooling, the solid base resin, 
which shows no tendency to stick or 
corrode the steel floor, is easily 
broken up and shoveled into chutes 
which direct it down into the base- 
ment. Here it is dumped into port- 
able bins of 5,000 Ib. capacity. An 
electric tilting-tiering fork truck ear- 
ries the container with its load to 
the scales where it is weighed auto- 
matically and deposited into a pow- 
erful rotary-type crusher which re- 
duces it to about 4—4 in. particle 
size. From here a conveyor carries 
the material to the roller miil pul- 
verizer located on the first floor. As 
the lumps of resin drop into the 
chamber of this mill they are caught 
between huge high-speed steel rol- 
lers and are reduced in a few seconds 
to a particle size of 200 mesh or 
finer. A powerful air blast then ear- 
ries this powdered material out and 
up to the fourth floor to a mixer 
where a lubricant is added to prevent 
sticking during molding. Also added 
here, in the ease of two-stage resins, 
is the hardening agent, such as hexa- 
methylenetetramine. 

This resin compound is now ready 
for processing into molding material 
which is begun by feeding the resin 


Operating a giant conical blender by push-buttons 
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compound, coloring matter and filler 
into big mixers preparatory to roll- 
ing. Fillers may be wood flour, 
walnut shell flour, mica, (for high 
electrical insulation and dielectric 
properties), or cotton flocks to give 
a product of high impact resistance, 
However, probably about 90 percent 
of phenolic molding compounds are 
wood-flour filled in proportions as 
high as 50 percent of the total mold- 
ing composition. The mixers are rib- 
bon type for black or brown mixes 
and ball mill for colored mixes. 
After mixing the batch is dropped by 
gravity from the third floor to a 
series of heated rolls similar to those 
used in rubber making. On the first 
pair of rolls, the temperature of one 
is held at about 220 deg. F. and the 
other at about 310 deg. F., this dif- 
ferential being maintained to prevent 
sticking of the material to drum sur- 
Towers to provide cooling 
water to the rolls, as well as condens- 
ing water to the kettles, are located 
on the roof of the building. 

Heat and mastication soften the 
resin and all ingredients are thor- 
oughly homogenized, the net result 


faces. 


being to advance the stage of cure. 
The length of time the resin is al- 
lowed to remain on these rolls varies 
widely depending upon the type of 


material to be produced, as these 
time and temperature factors control 
the flow and other properties of the 
finished molding compound. The ma- 
terial is easily stripped in heavy, 
thick sheets from the rolls by a lever- 
knife arrangement and 
then falls to another set of steel rolls 
below, which further advances homo- 
genization and eure. This second set 
of rolls serves to improve quality of 


operated 


A powerful air blast removes resin 
powder from this roller mill pulverizer 


the product as well as to increase 
capacity and hence avoid a produe- 
tion boftle-neck. The rolled material 
is then dropped to the basement and 
into a saw-footh erusher which once 
again, Teduces it to chips. It is at 
this stage that use is made of a novel, 
quick method of cooling the hot ma- 
terial after it has been rolled and be- 
fore grinding in contrast to the usual 
practice of time-consuming cooling 
by conveyor belts. The method ac- 
tually used in the Resinox plant does 
the necessary cooling in a matter of 
seconds. 


PNEUMATIC CONVEYOR 


After grinding and screening, the 
particles are carried up several floors 
through ducts by air where they are 
blended to assure uniformity for 
“ach batch and then stored in large- 
capacity closed bins. At this stage 
of the pneumatie conveying system, 
a clover-leaf type of pump is used 
for high - velocity, high - pressure 
movement of the material through a 
4-in. line at the rate of approxi- 
mately 10,000-12,000 ft. per min. 
For such velocities and pressures, 
very little air is necessary and the 
flow is practically in solid form. 
The molding compound is now com- 
plete but for one more operation. As 
the material is to be shipped, care- 
fully measured amounts are drawn 
from a number of different storage 
bins and are fed into a giant conical 
blender located on the second floor 
and fed by overhead hoppers. Here 
it is tossed and mixed thoroughly in 
order to assure uniformity for each 
shipment. Finally, the material 
passes Over a magnetic separator and 
then goes into an automatic meas- 


uring device that fills the Resinox 
molding powder into steel drums for 
shipment. 

Altogether, from raw _ material 
storages to the packaged product, 
the material in processing and han- 
dling makes six full trips from top 
to bottom of the building, with grav- 
ity accounting for approximately 50 
percent and air for 35 percent of the 
total distance travelled. Pumps and 
conveyors are rarely used. 

Along the second floor of the plant 
is arranged a bank of laboratories 
for control, testing and color devel- 
opment of Resinox materials. The 
molding properties of each batch are 
established on eight presses in the 
laboratory while impact and flow 
characteristics are determined accu- 
rately and recorded by an electrical 
apparatus. At one end of the second 
floor is a row of modern, well-venti- 
lated offices with a separate entrance 
from the first floor. Research activi- 
ties on Resinox will be continued in 
the new research laboratory building 
at Springfield which was 
during May 1940. 

Springfield was chosen as the site 
of the new plant, among other 
reasons, because of the excellent 
shipping facilities that it affords. 
Three major trunk rail lines serve 
the city and it is within a short dis- 
tance of the seaboard for export 
shipping. Excellent highways radi- 
ate to all points, making possible 
overnight service to a large part of 
the East. These facilities are further 
augmented by shipping and handling 
facilities incorporated in the design 
of the new building, ineluding two 
railroad sidings and truck loading 
platforms. 


opened 


Dropping the molten raw resin from the digestors to the cooling floor. After 
solidification, the mass is broken up and dropped to storage bins 
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Azeotropic Distillation 


For Dehydrating 


DONALD F. OTHMER 


Polytechnic Institute of Brooklyn, Brooklyn, N. Y. 


Chem. & Met. INTERPRETATION 


Various methods for concentration of acetic acid were described by 
Professor Othmer in Chem. & Met. several years ago. Since then, 
continued research and experimentation have resulted in better 
understanding and increased use of the azeotropic distillation method 
of separating water from acetic acid. In the present article the 
author reviews some of the work which has been done and describes 
progressive improvements in the azeotropic system.— Editors. 


INCE azeotropic distillation was 
SS last discussed in these pages 
(Chem. & Met., Dee., 1933) there 
have been numerous advances which 
make it an even more eé¢onomical 
method of separating water from 
acetie acid. 

Essentially, the process involves 
the use of a water-immiscible solvent 
entrainer having a vapor pressure 
additive with that of water. This 
decreases the effective boiling point 
of the water without greatly affect- 
ing the volatility of the acid. Mixed 
vapors are condensed, the condensate 
separated, and the entrainer returned 
as reflux to remove more “sweet 
water.” Thus, the entrainer is a tool 
which allows the rectifying action to 
separate liquids which otherwise 
could not be separated by rectifica- 
tion. 

As in most distillations, principal 
heat cost is that of vaporizing the 
product and the reflux. The heat of 
vaporizing the product (water) is 
almost fixed; thus, the only substan- 
tial variable is the amount of heat 
for vaporizing the entrainer reflux. 
The reflux ratio is always of prime 
importance. In this ease it is the 
pounds of entrainer per pound of 
water, or from the heat standpoint, 
the latent heat of this amount of 
entrainer, compared to the latent 
heat of a pound of water. Since all 
of the entrainer, and none of the 


water is usually refluxed, the ratio 
is that of the azeotropic mixture 
(pounds of entrainer per pound of 
water) and depends on the relative 
vapor pressures. Vapor pressures of 
water, of some entrainers, and of 
the respective azeotropic mixtures 
(water + entrainer) are shown in 
Fig. 1. (Method indicated in Ind. & 
Eng. Chem., 32, 841, 1940.) Less 
volatile liquids have a lower azeo- 
tropie ratio and hence a lower reflux 
ratio. 


TWO-STEP PROCESSES 

Maude (U.S.P. 1,722,532) used 
benzol as entrainer in a batch opera- 
tion. The “sweet water’ contained 
some acid (which is thus lost) since 
benzol has a constant boiling mixture 
with acetic acid (Fig. 2). Excess 
benzol was rectified in this C.B.M. 
in a subsequent step, leaving acetic 
acid as residue. 

Ethylene dichloride (1,804,745) 
forms no C. B. M. with acetic acid; 
thus sweet water discharges practi- 
cally acid-free. An improvement 
was the use of two continuously- 
operated columns. Azeotropic de- 
hydration proceeded in the first, dis- 
charging a dry mixture of acid and 
excess entrainer at the base. The 
second column separates entrainer 
overhead, from acid as bottoms and 
is designed from the vapor composi- 
tion curve (Fig. 2). 


CHEMICAL & METALLURGICAL ENGINEERING e JUNE 1941 « 


Courtesy Vutcan Copper & Suppiy Uo. 
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(Besides the usual advantages of 
continuous operation, a very import- 
ant additional one appears when 
handling acetic acid, which is non-cor- 
rosive to copper and many copper al- 
loys in the absence of oxygen, while 
decidedly corrosive in its presence. 
The frequent shut-downs of a batch 
unit allow the entry of air; and seri- 
ous corrosion occurs. Even with 
continuous operation there is some 
“breathing” in the condenser and vent 
system. In some plants, a reservoir 
of nitrogen gas is connected to all 
vents, to allow for breathing and to 
fill the equipment shut-downs. 
Thus corrosion is minimized.) 

A further innovation, used in all 
subsequent processes, is the inclusion 
of a stripping column to remove the 
trace of entrainer dissolved in the 
sweet water. This prevents solvent 
loss and makes operation smooth by 
keeping constant the amount in the 
system. 


ONE-COLUMN PROCESS 
EXCESS ENTRAINER 


A subsequent patent (1,917,391) 
also specifying ethylene dichloride, 
has the azeotropie distillation in the 
upper part and the acid-entrainer 
distillation in the lower part of a 
single column (Fig. 4). The same 
vaporous heat thus accomplished 
both operations. 


From the point where the aqueous 
acetic acid is introduced into the 
column, if we proceed downward, it 
will be found that the percentage of 
water decreases. If we proceed upward 
the percentage of acetic acid contained 
in the mixture upon each plate will 
decrease until on the top plate sub- 
stantially no acid exists. Also, as we 
proceed upward, the percentage of 
water in the ethylene dichloride mix- 
ture increases. The converse of this is 
that as we proceed downward from the 
uppermost plate the proportion of 
water to ethylene dichloride very 
markedly decreases until at the lower 
plates of the column, nothing but ethy- 
lene dichloride and acetic acid exist. 
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Vapor Pressure (mm. Hg.) 


3 
Weight Percent Acetic in Liquid 


Mol Percent Acetic in Liquid (985=MW. Acetic) 


Fig. 1—Vapor pressures of entrainers. 
Broken lines represent pressures of azeo- 
tropic mixtures with water. Key: 1. Ben- 
zol; 2. Ethylene dichloride: 3. Propyl 
acetate; 4. Butyl acetate; 5. Furfural 


Fig. 2—Vapor composition of entrainers 
with acetic acid. Weight percent acid 
plotted in each case. Key: 1. Benzol; 2. 
Ethylene dichloride: 3. Water: 4. Propyl 
acetate; 5. Butyl acetate; 6. Furfural 


As we proceed downward through the 
lower plates, the ratio of ethylene di- 
chloride to acetic acid decreases until 
at the lowermost plate substantially 
pure acetic acid exists. It will, there- 
fore, be observed that this lower por- 
tion performs the same function as the 
supplemental column required in most 
(1,917,391.) 


pre 


This use of one column for both 
steps simplified operations, reduced 
heat costs, and eut down equipment 
requirements—always important be- 
cause of the high cost of the heavy, 
corrosion-resistant equipment neces- 
sary. A new piece of equipment, a 
“pre-evaporator,” was added for the 
preliminary removal of non-volatile 


The 


impurities. dilute acid was 
vaporized into the column without 
increasing total heat consumption. 


Salts and other non-volatile impuri- 
ties, such as are met with in dilute 
acids from acetylation of cellulose 
and other materials, and from wood 


distillation (Chem. & Met., 42, 356, 
1935) are thus kept out of the 
column. 


ONE COLUMN PROCESS 

BALANCED AMOUNT OF ENTRAINER 

With the usual assurance of patent 
writers, the claim was made (1,804,- 
745) that “ethylene dichloride is 
unique im the extent to which it 
meets all requirements” for a desir- 
able entrainer. It does not, however, 


sult from the lower reflux ratio of a 
higher boiling entrainer having a 
better distribution ratio. 

Propyl acetate, the next used en- 
trainer (2,028,800) boils at 102 deg. 
©. and has a distribution ratio 10 to 
15 times as good as that of ethylene 
dichloride. While it is less volatile 
and hence has a lower reflux ratio 
and heat consumption, its rectifiea- 
tion from acetic acid is more diffi- 
eult. The vapor composition curve 
for it and acetic acid (Fig. 2) indi- 
cates a separation no easier than the 
rectification of water from acetic 
acid. Exeess entrainer could thus 
not be separated in the lower part of 
the column and the ratio of entrainer 
to water was therefore maintained at 
every point in the proportion drawn 
off overhead in the azeotropie mix- 
ture. 

The advantage was the use in a 
continuous system of a higher boil- 
ing entrainer, selected to have a 
good extraction coefficient for acetic 
acid so that the smaller reflux would 
suffice to hold the acid down from 
the top. With entrainers of higher 
boiling points, losses are less due to 
much lower vapor pressures and 
smaller amounts distilled per pound 
of water. 

ONE-COLUMN PROCESS 
INSUFFICIENT ENTRAINER 


Fig. 3—Equilibrium curve for water and 
acetic acid, used for calculating the lower 
part of the column in the “insufficient en- 
trainer” method of dehydrating acetic acid 
when using butyl acetate 


only one part acid in ten thousand. 
It is impossible to rectify most of 
these entrainers from acetic acid, as 
is indicated by the closeness of the 
vapor composition to the liquid ecom- 
position of butyl acetate for ex- 
ample, in Fig. 2. 

The complete separation of water 
and acid without the discharge of 
higher boiling entrainer in the acetic 
acid may be accomplished by the con 
trol of the amount of entrainer in the 
system, so that it is only in the upper 
part of the column; and considerable 
water is present in the acid below the 
lowest point where entrainer 
reaches. This ability to accomplish 
the dehydration in a column, which 
according to previous practice would 
be regarded as insufficiently charged 
with entrainer, may be explained on 
the ground that the fraction of water 
present is removed from the acid in 
the lower part of the column by the 
ordinary rectification process and this 
water, containing considerable acid, 
is passed up into the azeotropic distil- 
lation range in which the water is 
separated from the accompanying acid. 
In the usual case, it is not desirable 
to have more than 10-20 percent water 
in the acid passing out of that part 
of the column which has the entrainer 
present. This maximum amount of 
water which can be satisfactorily sepa- 
rated by straight rectification in the 
lower part of the column without the 
aid of entrainer depends on the water 
present in the dilute acid fed to the 
column and also on the latent heat 
and azeotropie ratio of the entrainer. 

It is well known that if less than 25 
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meet the last of the requirements The next step following the “ex- percent water is present in acetic 
listed. “The ratio of acetic acid in cess entrainer” system of ethylene acid, it may be separated without ~ 
the water to that in said liquid when dichloride and the “just the right expenditure of an ekesssive amount o be 
the t licuid id of entreincr” te f heat by ordinary rectification, but the ae 
1e two liquids containing acetic amount of entrainer” system of pro 


are in contact (say in superimposed pyl acetate, is the “insufficient erable acid. The heat requirements are 


layers), should be low,” since in the entrainer” process of Patents No. excessive, however, when dilute acids m 
azeotropie column there are two 2,050,234 and 2,170,834 (developed are submitted to ordinary ye at 
liquid phases and an extraction oper- and now owned by the writer) th 
ation is proceeding. Thus the en- wherein is described a method for substantially free of acid. th 
trainer should absorb as much acid obtaining the advantages of the By using the lower part of an efli- on 
as possible from the water phase in lower azeotropie ratio and thus lower cient column in continuous operation of 
order to reduce the acid strength of reflux and heat consumption of en- for ordinary rectification of the “ be 
water from the acetic acid, the vapors. 
the sweet water. The same acid trainers boiling 102-105 deg. C. containing all of the water and con- | oi 


strength in sweet water may thus re- Sweet water is taken off containing siderable acid, may be passed into the 
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upper part of the column wherein the 
water is completely separated in an 
azeotropie distillation. Acid is al- 
lowed to flow back into that part of 
the column wherein ordinary rectifica- 
tion is proceeding. The liquid flowing 
from the upper part of the column to 
the lower, commonly called “reflux 
wash,” is used in this rectification just 
as that returned from a dephlegmator 
would be if this rectification were pro- 
ceding in a separate column. Actually, 
the lower part is fractionating from 
the anhydrous acetie acid, which is 
discharged in the usual way from the 
column base, 80 to 90 percent acid 
(for example) which is passed as 


wt. percent) in the liquid on the top 
plate of this lower section which dis- 
charges 99.5 percent (wt.) to the still 
pot. The heads product of this lower 
column section is seen to be a vapor 
containing 36.5 mole percent (76 wt. 
percent) acid; and this passes to the 
next plate above, on which is assumed 
to be some amount of butyl acetate. 
The presence of entrainer disrupts the 
method of calculation but improves the 
separation of water and acid. The 
vaporous heat from the water-exhaust- 
ing section is, of course, immediately 
available and sufficient for accomplish- 
ing the azeotropic separation. 

It is obvious that ample reflux wash 


in that part where the azeotropic sec- 
tion ends and the straight rectification 
section begins. A_ relatively large 
temperature difference between adja- 
cent thermometers indicates the en- 
trainer is increasing the spread of the 
effective boiling points of water and 
acid while a small difference indicates 
that water is being separated by 
straight rectification alone. If so much 
entrainer is added that the water is 
entirely displaced, the boiling point 
at the base goes somewhat above that 
of acetic acid. 

An excess of entrainer may be used 
in starting the system, the base 
heater also being charged with dilute 


vapor across the hypothetical division to exhaust the water is available. By acid. As dehydration proceeds, excess 
id into that part of the column where carrying the steps up farther it is pos- entrainer may be withdrawn from the 
er the entrainer persists and removes the sible to dehydrate a slightly more decanter before all water is removed 
n- water from the acid in substantially dilute acid than the 50 mole percent from the base heater and the lower 
id the usual azeotropic distillation. The on the top plate of this section. The part of the column. Only minute evap- 
same vaporous heat as is used in the most dilute acid (with an_ infinite oration losses require makeup of en- 
upper part of the column to complete number of plates) is that indicated by trainer. A unit having a capacity of 
the separation by distillation with the the intersection of the operating line 150,000 pounds of water removed per 
dd. entrainer is used in the lower part of with the equilibrium line at 45 mole day might require an initial charge of 
of the column to remove the final amount percent (82 wt. percent) acid. In about 600 gal. of entrainer, depending 
of water by straight rectification. This other words, even in a column having on the design of the several parts, and 
” process is the exact reversal of the an infinite number of plates for this the make-up would not be over a gal- 
he former method of azeotropic distilla- acid-water rectification, there has to be lon or two a day. The control is not 
n- tion using comparatively low boiling sufficient butyl acetate entrainer to difficult and men who have never seen 
x- entrainers such as ethylene dichloride penetrate down in the column to the a distillation column have been trained 
(see U. S. Patent No . 1,917,391) plate just above this limiting concen- in a very short time to operate the 
wherein the upper part of the column tration, plant. 
er accomplishes the azeotropie distilla- If more entrainer is added, it will 
of tion and the lower part of the column occupy plates which are indicated in COMPARISON OF THREE 
tie is used for a straight rectification of Fig. > ne » Ears rectifica- ONE-COLUMN PROCESSES 
m xcess of entrainer r: tion. Since the addition of entrainer 
he of tremendously increases the relative A comparison of the operation of 
er However, the use of the lower part volatility of water (while in this case the same column using different en- 
ble of the column for straight rectification actually decreasing that of the acetic trainers with a liquid feed of the 
he of water from acetic acid in a two- pre — a ae 1 the top same strength has been made (2,- 
ier eommonent svetem as of the straight rectifying section is in- 
ish of boil- creased much more by the taking over and is diagrammed in Fig. 
ich ing points near that of acetic acid, or of a plate by entrainer than if _the 4. The entrainers are assumed to be 
ald indeed at the same temperature or plate was left as part of the straight completely insoluble in water, molal 
red above. Such liquids are even more dif- rectification _ Section. In practice, latent heats are assumed equivalent, 
on ficult to separate from acetic acid by reflux and feed liquid are assumed 
ter straight rectification than the water charge all but the lowest six to ten on, tes: ik Sk eieeeatiies Sane 
itself and in the older processes were actual plates, merely allowing suffi- 
the considered quite impossible of utiliza- cient plates without entrainer to in- of the column at their points of in- 
his tion. It is from these liquids that the sure a safe barrier for preventing the troduction, and other minor assump- 
is the amount of entrainer added because calculations are used. W idths of the 
cid. paratively high boiling points are re- a large amount, compared to that bands of vapor and liquid are made 
ible quired to bring over a unit amount of added from time to time to replace approximately proportional to the 
iter water. This means that the column minor mechanical losses, is necessary number of moles of each component 
ah will have less vapor to handle and oe oe ae set Fe present at each point, to give directly 
ner hence a smaller column can be used. and progress down to the next. : é hle y -ol . : 
of A corresponding reduction in the Thermometers are placed every six loridy 
pa- amount of steam will also he possible to eight plates, or even more closely Using ethylene dichloride as above 
the (2,050,234). 
bo STRAIGHT RECTIFICATION Fig. 4—-Comparison of the operation of the same column using entrainers with different 
the INSUFFICIENT ENTRAINER boiling points in a liquid feed of 331/3 mole percent acetic acid. Widths of bands 
neat The lower part of the column is cal- of vapor and liquid are approximately proportional to the number of moles of each 
— culated from Fig. 3 in the usual way component present at any point 
es (McCabe-Thiele). At a higher point, 
etic where butyl acetate is being used as 
an entrainer, is fed saturated vapor of _fondenser Condenser fLondenser 
6.64 mole percent (28 wt. percent) 
the acid. A caleulated molecular weight 
isid- of 98.5 for acetic acid is used to give ine 
equal molecular heats of vaporization, 
cids necessary due to vapor phase associ- 
ation. The reflux wash corresponds to 7 
vhen that from the decanter to the top plate Vopor vepor over 
paces and may be assumed to be the same as XE -— 

the azeotropic ratio, in moles. This = 
amount is used to caleulate the slope 4 
“last operating line of Fig. 3. It will in ocid in 

d the base heater are r 
give an acid of 50 mole (85 . 4 ove is mere 
Woter Worer Worer : 


| 
| 


described, enough entrainer is added 
to go almost to the bottom of the 
eolumn. The point of disappearance 
of the water is above that of the en- 
trainer and the straight rectification 
of entrainer from acid is aecom- 
plished between this point and the 
point where entrainer disappears 
from acid passing down the column. 

Using propyl acetate, the amount 
of entrainer is so balanced that both 
water and entrainer are removed 
simultaneously from acetic acid in 
their azeotropic mixture at some 
point below the feed point and above 
the bottom. 

Using butyl acetate, there is so 
little entrainer charged to the system 
that it penetrates only to a_ point 
some distance above the point where 
the last of the water is removed from 
acid passing down the column. 

The capacity of the column, of 
course, depends upon the ratio of 
entrainer to water in the azeotropic 
mixture. The figures are drawn with 
the same total width of vapor bands; 
ie., the moles or volumes of vapor 
are assumed to be the same, as they 
must be if the same column is used 
at its full capacity each time. The 
ratio of water to entrainer in these 
vapor mixtures leaving the column 
differs greatly and increased amounts 
of feed may be handled when using 
entrainers with progressively higher 
boiling points. The theoretical 
amount of feed which may be 
handled on the basis of 100 for 
ethylene dichloride is 145 for propyl 
acetate and 220 for butyl acetate. 
The actual ratio is almost the same 
and indicates a very important dif- 
ference in the size of the expensive 
equipment required for this work 
when using higher boiling entrainers. 
The comparative heat costs per 
pound of acid produced are also in- 
dieated by the band widths. 


Summary of Operating Data for the Three Systems 


Ethylene Propyl Butyl 


Entrainer used Dichloride Aceta‘e Acetate 


Entrainer, |b. per |b. water 


in azeotropic mixture.... 11.3 6.3 2.57 
Azeotropic temperature, 

deg. F 158 179 195 
Latent heat entrainer, B.t.u 

per lb. water removed 1,574 oil 341 


Latent heat entrainer plus 
water, B. t. u. per Ib. 


water removed 2,576 1,901 1,319 
Steam, Ib. per Ib. water re 

moved 2.66 1.96 1.36 
Steam, |b. per Ib. acetic acid 

from 6.25 solut_on 39.9 29.4 20.4 


The solubility of water in solvent 
causes a return to the column of a 
small amount of water which must be 
again distilled out, requiring more 
heat. In practice, due to the various 
losses and recycling of water at the 
top, the steam cost will be above the 
theoretical amount; but with insu- 
lated equipment for the dehydration 
alone, it will approximate 1.75 Ib. of 


steam per Ib. of water removed, and 
will not be greatly affected by the 
strength of the acid feed. Over-all heat 
costs, including the stripping of water, 
final distillation of the anhydrous 
acid, ete., approximate two Ib. of 
steam per lb. of water removed. 

The use of a vapor feed instead of 
a liquid feed does not affect heat re- 
quirements since the vaporous heat is 
immediately available above the feed 
plate and heat which otherwise weuld 
be supplied to the column base is sup- 
plied in the pre-evaporator. The latent 
heat of water in the vaporous feed 
goes out in the azeotropic mixture. 
That of the acetic is small and may be 
neglected and the additional vaporous 
heat supplied to the condenser is that 
of the entrainer. Thus the heat sup- 
plied by the base heater of the main 
column is equal to that required to 
vaporize the entrainer in the azeotropie 
mixture. Since the vapor volume above 
the feed plate includes that of the feed 
as well as that due to the boil-up from 
the base heater, the upper part of the 
column must be larger in diameter. 

If the gas laws, the theory of addi- 
tive vapor pressures, and entirely im- 
miscible substances are assumed, the 
azeotropie vapor volume at atmospheric 
pressure is equal to that of either sub- 
stance itself at the azeotropie temper- 
ature and the partial pressure exerted 
by the single liquid at the azeotropic 
temperature. Thus, the azeotropic 
vapor volume containing one lb. water 
is to be found in the specific volume 
data of the steam tables at the given 
azeotropic temperature. Comparing 
the use of ethylene dichloride and the 
use of butyl acetate, the specific volume 
of steam is 37 cu. ft. per Ib. at the 
temperature of the butyl acetate azeo- 
trope, and 81 cu. ft. at the tempera- 
ture of the ethylene dichloride azeo- 
trope. The ratio of the cross-sectional 
area of the azeotropie column for 
equivalent capacity with the two en- 
trainers is, therefore, inversely propor- 
tional to these values or about 2.2 
times as great for ethylene dichloride. 


TEMPERATURE OF DECANTATION 


The decanter may be at any temper- 
ature from the boiling point of the 
azeotropic mixture, down to just 
above that of the cooling water avail- 
able. Minimum mutual solubilities of 
entrainer and water are desired and 
solubilities vary with temperature, 
often in opposite directions. It is, 
therefore. necessary to determine the 
best temperature for decantation by 
balancing the effect of the respective 
changes of solubility with tempera- 
ture. 

A further consideration is the re- 
heating of the two liquid layers back 
to the temperatures (the same) at the 
tops of the two columns, in order to 
minimize heat requirements; and in 
one case (Chem. & Met., 42, 356, 1935) 
they were pumped through separate 
passes of the main condenser. With 
this additional pumping and heat in- 
terchanging equipment, advantage 
could be taken of the optimum decant- 
ing temperature. If a simple gravity 
flow is used, the liquids flow from con- 
denser to decanter, then pass to the 
tops of the azeotropic and stripper 
columns. Minimum heat cost will be 
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found by evaluating at various as 
sumed temperatures: (a) respectiv: 
solubilities; (b) heat requirements fo: 
again azeotropically distilling water 
dissolved in the entrainer layer and 
returned to the main column, and en 
trainer dissolved in the water layer 
and passed to the stripper; and (c) 
heat requirements to bring both layers 
from the decantation temperature to 
the azeotropic temperature. 

Capacity is affected in two ways by 
a change in the decantation tempera- 
ture: (1)  inereased solubility of 
water in entrainer returns more water 
to the column which reduces corre- 
spondingly the amount of water which 
can be fed to the system; and (2) low- 
ered temperature of decantation re 
quires reheating, condenses vapors of 
the azeotropic composition to supply 
this heat, and thus prevents water in 
the vapors condensed from passing off. 
The capacity of the stripper is simi- 
larly affected and the respective capac- 
ities of the two columns at different 
decantation or reflux temperatures 
may be calculated to determine the 
optimum temperature. The maximum 
capacity (or minimum size) will not 
necessarily come at the same tempera 
ture for the two columns, nor at the 
temperature for minimum heat con- 
sumption, so that equipment sizes or 
cost and steam requirements will have 
to be balanced. These calculations, 
while tedious, are worth while on large 
installations. 


OTHER SYSTEMS 


A further step in the selection of 
higher boiling entrainers in order to 
minimize the amount of entrainer in 
the azeotropie ratio (2,123,348) uses 
furfural which has a volatility so low 
that there is not enough reflux to 
prevent acid leaving in the sweet 
water and more furfural must be 
added as “reflux” wash to hold down 
the acid. Exeess discharges at the 
base with the dry acid and is sepa- 
rated therefrom at the base of a 
second column for re-use, as “reflux.” 
Simultaneously, again, extraction and 
distillation are used; but the total 
heat costs are no less than in the “in- 
sufficient entrainer” process. Many 
other patents have been granted on 
every conceivable variation of the 
azeotropie procedure as applied to 
the physical properties of acetic 
acid, water, and numerous different 
entrainers. Only a few of the simple 
methods have been reviewed here 
and the others involve greater com- 
plications of equipment and methods 
of operation. 

Very recent developments of this 
art of azeotropie concentration of 
acetic acid, however, indicate that 
steam costs may be reduced to & 
small fraction of the best indicated 
herein (much lower than by any 
previously suggested process) and 
equipment through-put may be 
greatly increased. 
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Modern Plant Opened at 
New Brunswick by 
Industrial Tape Corp. 


Latest wrinkles in piant con- 
struction are evident in the new 
factory dedicated in May by the 
Industrial Tape Corp., Johnson & 
Johnson subsidiary, near New 
Brunswick, N. J. The nearly 
square building, of 58,456 sq. 
ft. floor area (Fig. 1), employs 
hollow tile walls, continuous sash, 
a flat wood roof, fluorescent light- 
ing, and other modern features. 
The process consists in applying ; 
a variety of adhesives to backing 
materials such as cloth, paper, 
cellophane and metal foil, the 
coated material then being slit 
and wound on a core to a suitable diameter package. for use in masking and 
in making many different products, such as parachutes and gas masks. In 
the adhesive room (2), where there are numerous mixers for rubber-base and 
other adhesives. a mass is mixed to suitable consistency with solvent. This 
is then applied by doctor blade to the backing, which enters the dryer (3), 
(4) where the solvent is vaporized, for recovery in one of two activated 
carbon adsorbers. The rolls of coated material produced by the process are 
transferred to high-speed slitters (5) for cutting to width and rewinding. 
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Safe Practice in the Manufacture 
of Commercial Detonators 


GUY Vs ROLLAND Atlas Powder Co., Tamaqua, Pa. 


Chem. & Met. INTERPRETATION 


Among the developments in commercial explosives most important 
from the safety angle is the use of hexanitromannite in detonators. 
The plant of the Atlas Powder Co. at Tamaqua, Pa., where hexani- 
tromannite detonators are manufactured, has had an excellent safety 
record as a result of a well-planned program of safe practice, a few 
features of which are described herewith. —Editors. 


ITROMANNITE or hexanitroman- 
N nite, developed commercially 
about four years ago by the Atlas 
Powder Co., possesses considerable 
resistance to detonation by friction 
or impact as compared with mereury 
fulminate when used as a primer or 
initiating charge in detonators. Hence 
it is considerably safer to manufac- 
ture and handle than the older type 
detonators. Atlas Powder Co., how- 
ever, has relaxed none of its safety 
precautions in manufacturing hexani- 
tromannite, and safety measures have 
therefore become more effective. 

In addjtion to safety precautions, 
the Atlas plant at Tamaqua adheres 
strictly to an elaborate program for 


the general health and welfare of all 
employees. A _ registered nurse is 
constantly at the plant during work- 
ing hours and a physician spends 
some time each day in making 
periodic physical examinations. Mod- 
ern facilities, such as hot and cold 
showers, wash bowls, sanitary lunch 
rooms and recreation centers, pro- 
vide a maximum of comfort and 
protection. 

Nitromannite is made by nitration 
of synthetic mannite. The nitration 
product is run into drowning tanks, 
and thence to filters where it is 
washed free of acid, after which it is 
processed into a suitable physical 
form. The normal erystalline form is 


long needles, but for use in detonators 
these are reworked into pelleted 
clusters. Nitromannite is the prin- 
cipal ingredient of “Manasite” det- 
onators manufactured by the Atlas 
Powder Co. at Tamaqua, Pa. 

An important safety and health- 
protective measure taken by Atlas in 
the manufacture of “Manasite” det- 
onators is the rule that all employees 
handling dusty powders wear respi- 
rators and take daily showers. In 
addition, the many ventilating shafts 
along the roof of the various build- 
ings may be noted. 

Because of certain undesirable 
characteristics of fulminate, inelud- 
ing its susceptibility to moisture and 
high temperature; its sensitiveness to 
impact and friction; and unstable 
mercury prices, fulminate manufac- 
ture has been sharply curtailed since 
development of hexanitromannite. 
However, when fulminate is manu- 
factured, a battery of glass flasks is 
employed in which mercury, nitric 
acid and aleohol react. The gaseous 
by-products, such as nitrites, are 
eliminated by means of acid-resist- 
ing ventilating ducts and are con- 
densed outside the building. In the 
manufacture of “Manasite” det- 


Workman, protected from dust, operat- 
ing a vibrating screen for tetry! 


Plant of Atlas Powder Co, for making 
blasting supplies at Tamaqua, Pa. 
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onators, modern dry-houses are used 
for uniform drying of all detonator 
ingredients. Tetryl, the other main 
ingredient besides hexanitroman- 
nite, is sereened on a hand-operated 
sereen where the operator is fully 
protected from dust by a respirator 
and special uniform which is laun- 
dered by the company. 

Flash powder for the electric 
mateh head is manufactured and 
ultimately prepared for use by dry- 
ing and screening, after which it is 
mixed with lacquer. The match heads 
are dipped under forced draft hood 
which removes the solvent vapors and 
are then dried in hooded ovens under 
forced draft. All match heads are 
tested individually behind protective 
glass shields for resistance range. 

Detonator shells are drawn by a 
battery of drawing machines from 
the gilding metal or aluminum stock 
of flat ribbons which are about 3 in. 
wide. From these flat strips are first 
punched cup-like pieces which look 
like small thimbles. These are then 
annealed and drawn into shells after 
which the explosive charge is com- 
pressed into the detonator shells by 
a mechanical press in which indi- 
vidual pins operate against an hy- 
draulic head. All charging and press- 
ing operations are adequately pro- 
tected against the hazards of ex- 
plosions. 

Leg wires used in electric det- 
onators are folded and cut to the 
required length on special machines. 
The electric match head attached to 
the leg wires is next sealed in an 
insulating tube with sulfur. All sul- 
fur melting pots are hooded to re- 
move objectionable fumes. The match 


Locding nitromannite into copper shells. 

which takes place behind a reinforced 

concrete wall and is remote controlled 
by use of a mirror-periscope 


Battery of machines for winding wires into a springy fold to prevent tangling 
and snarling on blasting jobs -_ 


“Balloons” or reaction flasks wherein mercury, nitric acid, and alcohol react to 
form fulminate of mercury 


assembly is then inserted into the 
loaded detonator shell and sealed by 
machine which injects a measured 
amount of water-proofing compound 
into each detonator. This operation 
is completely hooded for removal of 
vapors and odors from the molten 
sealing compound. Leg wires and 
matches are inserted into the frames 
in one of the main conveyor lines, 
practically all the assembly opera- 
tions being carried out by machine. 
The completed detonators are tested 
for electrical cireuit and then the 
bare leg wire ends are protected 
against stray currents by metallic 
shunts. 

Tubes to retain the accordion fold 
package are also manufactured at the 
the plant and the completed det- 
onator unit is carried to the pack 
house on a conveyor line. Almost the 
entire production of electric det- 
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onators is put out in the accordion 
fold package, as this form offers a 
greater degree of safety and con- 
venience in handling. 

Delay electric detonators are simi- 
lar to electric detonators except that 
a time fuse is inserted between the 
electric match and the explosive 
charge. This time or delay fuse is 
charged and consolidated by a hy- 
draulic press and as many as 14 delay 
periods are available. 

Control testing of detonators on 
lead plates requires adequate and 
safe equipment. Various protective 
and safety features are used in the 
testing operation. These include a 
heavy steel firing chamber (ventilated 
by compressed air), a safety firing 
switch (held open by a strong 
spring) and a spot light and mirror 
for observation of conditions from a 
safe distance and position. 


6—97 


; 
\ 


Vinyon Now Entering Varied 
Filter Applications 


WILLIAM G. LUTTGE 


American Viscose Corp., New York. N. Y. 


Chem. & Met. INTERPRETATION 


Vinyon, the vinyl polymer yarn developed by Carbide & Carbon 


Chemicals Corp. and American Viscose Corp., is now available in 
a considerable number of filter cloth types, woven by Wellington 


Sears Co. Owing to its high degree of acid and alkali resistance, 
the material has entered into numerous filter applications.— Editors. 


HEN Vinyon vinyl polymer 
yarns were introduced in No- 
vember 1939, their high degree of re- 
sistance to acids and alkalis made it 
evident that they would enter into 
numerous industrial applications, 
particularly as filter fabries for the 
chemical industries. The truth of 
these predictions has now been 
proven. Vinyon filter fabries are be- 
ing used to an inereasing extent 
wherever strongly acid or alkaline 
solutions must be filtered. In some 
eases, their substitution for slower, 
more costly methods has resulted in 
greatly improved filtration. In other 
cases Vinvon cloths have shown their 
value not only in longer cloth life, 
but also in improving continuity of 
operation. This last is especially 
true in the ease of continuous filters 
where opening to replace the cloth 
means considerable lost time and 
produetion., 
Among suecessful applications of 


Vinyon cloths may be mentioned fil- 
tration of finely divided particles 
from strong sulphurie acid solution 
in the production of titanium dioxide. 
Despite severe acid attack on previ- 
ous ¢loths, Vinyon is reported to be 
lasting indefinitely. Many dyestuffs 
are produced in strong acid solution 
and Vinyon is being used suecess- 
fully. In the filtration of gypsum 
from phosphoric acid in the strong 
acid process of making the latter 
material, Vinvon is working out well. 
The versatility of filter fabries of 
this type is being demonstrated in 
the manufacture of pharmaceuticals 
where a wide variety of acids and 
alkalis must be resisted, making de- 
sirable the use of as universal a filter 
cloth as possible. 

Considerable success in employ- 
ment of Vinyon cloths has been en- 
countered in removing solid particles 
from concentrated sodium hydroxide 
solutions, The same is true of filtra- 
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tions for the reconditioning of acid 
electroplating electrolytes. Pape: 
mills and laundry operators are 
using Vinyon cloths successfully 
against the oxidizing action of hypo- 
chlorite solutions, where cotton and 
asbestos cloths previously proved un- 
satisfactory. 

An interesting application of Vin- 
yon cloths is in the removal of finely 
divided particles of charcoal used as 
an adsorbent in hydrochloric acid 
solutions. Clays which must be fil- 
tered under highly acid conditions 
serve as another good example of a 
Vinyon application where direct sav- 
ings and reduction in filtering time 
have been found possible. 

Except for a few little-used sub- 
stances, such as certain ketones, 
esters, amines and lower aromatic 
hydrocarbons, Vinyon is immune to 
chemical attack, even by aqua regia 
and hydrofluoric acids. So far, aside 
from the above-mentioned destructive 
chemicals, the only deterioration 
noted in Vinyon filter cloths is due 
to mechanical wear, provided the 
temperature is not too high. Vinyon 
fibers are thermoplastic in nature. 
At temperatures above 65 deg. C., 
Vinyon begins to shrink and at 
higher temperatures it softens, loses 
strength, and finally tends to weld to 
other filaments, forming a solid mass. 
For this reason, Vinyon cloth users 
are generally cautioned to employ 
them only in processes below this 
temperature. 

Being woven from continuous fila- 
ment yarns, Vinyon filter cloths are 
smooth in comparison with natural 
fiber cloths and filtered material sel- 
dom clings tightly. Owing to ease of 
cleaning, it is usually necessary only 
to brush the fabrie to remove the 
residue. However, a strongly adher- 
ing material ean generally be re- 
moved completely by immersing the 
cloth in a strong solvent. 

As produced by Wellington Sears 
Co., New York, Vinyon fabries ean 
now be made in all required weights, 
thicknesses and porosities, to users’ 
specifications. Ducks, such as a tightly 
woven 135 oz. per sq.vyd. variety, as 
well as twills and chain cloth con- 
structions, are widely used. 

Among acid-resisting applications 
outside of filter cloths, Vinyon is be- 
ing used effectively in the form of 
anode bags in electrolytic operations. 
Vinyon fabries are also entering 
into the field of chemical resistant 
clothing for workmen, with experi- 
ments now being conducted exten- 
sively by several chemical concerns 
on gloves, jackets and cover-alls of 
this material. 
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Purer Water Supplies: 
Methods and Equipment 


SUMMARY 


Water is an exceedingly important tool in the industries where it 
is used in a multitude of ways which include processing; steam and 


power generation: cooling condensers and other water jacketed 
equipment: general plant purposes and for employees use. While 
often spoken of as pure, it is never that as this term, as commonly 
used, simply designates its suitability for drinking purposes. 

Instead, all natural water supplies contain impurities and these 
impurities often have a profound and far reaching effect on the 
products being made and on the manufacturing costs of producing 
them. While certain industries have done a considerable amount 
of research work on the effects of water impurities and have 


established tolerances for certain uses, much yet remains to be done. 
In this respect, water purification has kept a step ahead and most 
waters now can be treated so as to render them suitable for prac- 
tically any purpose. This article describes briefly the impurities 
in water, some of their effects, certain tolerances and the methods 
of treatment that may be employed to overcome these difficulties. 


HE NATIONAL EMERGENCY PRO- 
oes M is arousing interest in sub- 
stitutes for aluminum, nickel, neo- 
prene and many other materials that 
are becoming impossible or at best 
difficult to obtain. But fortunately 
industry is not faced with the neces- 
sity of finding a substitute for water, 
unquestionably the most important 
of all materials used in the process 
industries. Water is required in great 
volume for processing, for air wash- 
ings and cooling purposes, to take 
care of the power plant and process 
steam requirements, to provide fire 
protection for the plant, drinking 
water for the employees and for 
numerous other purposes. 


INDUSTRIAL USES 


Some idea of its importance can 
be had from the volumes actually 
consumed by several of the industries 
in the group. 

The pulp and paper industry re- 
quires in the neighborhood of 150,000 
gal. of water per ton of pulp. If this 
figure was multiplied by the vearly 
or even daily production the result 
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would be tremendous. The volume of 
water to be treated varies with the 
type of pulp and paper being pro- 
duced. Newsprint and board mills 
which, are operating on quite clear, 
low hardness water supplies often do 
not require the treatment of much of 
the water used. On the other hand 
bleached pulps are large users, one 
mill making so-called dissolving pulp 
for the rayon industry treats 30,000,- 
000 gal. per day to remove hydrogen 
sulphide and then completely softens 
about 9,000,000 gal. in producing 160 
tons of pulp. 

Water conditioning for rayon 
plants is also quite a large seale un- 
dertaking. The viscose division in 
particular requires vast volumes of 
water for processing needs, the power 
plant, condensers, sanitation, and air 
conditioning of the plant buildings. 
Between 80 and 100 gal. per lb. of 
rayon are used. 

Sulphur mining operations last 
vear required the treatment of about 
22,400,000 gal. of water per day. 
Much of the 3,000 gal. required per 
ton of sulphur produced, of course, 


is used for melting the mineral so 
that it can be easily brought to the 
earth’s surface. 

Plants producing sulphuric acid 
require about 3 billion gal. of water 
per year. Nitric and acetic acids have 
water requirements in comparable 
range. Lime-caustie soda production 
requires more than 1 billion gal. per 
year. Gasoline production requires 
approximately 10 billion gal. an- 
nually. and soap and_ glycerine 
account for 14 billion gal. a vear. 


SOURCES OF INDUSTRIAL WATERS 


Water supplies are classified as 
ground waters or surface waters. 
Ground waters are those which are 
drawn from shallow wells, deep wells, 
springs or mines. Surface waters are 
those obtained from streams, ponds, 
lakes or reservoirs. 

Surface waters are usually softer 
and freer of mineral matter than 
ground waters. On the other hand, 
surface waters usually contain more 
organic matter and, frequently, very 
appreciable contents of suspended 
insoluble matter. These waters are 
also subject to rapid variations in 
composition due to the influences of 
industrial and domestie pollution, 
surface drainage of the land, and 
other factors including rain and 
drought. Ground waters, due to the 
filtering action of the strata through 
which they have passed, usually are 
free from suspended matter and low 
in color but their dissolved solids 
eontent and hardness are usually 
higher than that of surface waters 
in the same region. 

The soluble mineral matter in 
water may contain silica, alumina, 
iron, manganese, calcium, magnesium, 
sodium, potassium, chlorine, sulphate 
radical and nitrate radical. The silica 
may be present in colloidal or true 
solution. The alumina is_ usually 
present as a hydrated oxide. Iron 
and manganese may be present in 
well waters as the bicarbonate, in 
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surface waters in colloidal or organic 
forms and in acid mine waters as the 
sulphate. Caleium, magnesium, 
sodium and potassium may be pres- 
ent as bicarbonates, sulphates, chlo- 
rides or nitrates. The gases that may 
be found in water are oxygen, carbon 
dioxide, hydrogen sulphide, nitrogen 
and, occasionally methane. 

Water varies widely in different 
sections of the country in hardness 
and other impurities. In general, be- 
tween the Appalachians and the 
Rockies is the region where the 
hardest waters are to be found, while 
the Northeast, Southeast, with the 
exception of Florida, and Northwest 
contain abundant supplies of water 
of fairly low hardness and low min- 
eral content. 


SPECIFICATIONS FOR INDUSTRIAL 
WATERS 


The constituents largely determine 
the value of water for industrial use. 
For example, in the pulp and paper 
industry hard waters are a source of 
trouble in sizing paper. Calcium 
bicarbonate alkalinity may cause 
scale formation on deckers, screens, 
stock chests, bleach tanks, ete. This 
seale formation may usually be in- 
hibited by reducing the calcium car- 
bonate to about 35 p.p.m. or 2 grains 
per gal. Suspended matter in water 
will decrease brightness of the prod- 
uct, clog the wires and felts, and 
discolor the pulp. Water used in 
making a high grade product should 
contain less than 10 p.p.m. of sus- 
pended solids. It should contain no 
more than 10 p.p.m. of color. High- 
grade products require as low as 0 
to 5 p.p.m. A residual chlorine econ- 
tent of 0.3 p.p.m. to overcome the 
growth of slime bacteria and up to 
0.8 p.p.m. are advisable if chlora- 
mines are used. Iron causes dis- 
coloration of the pulp and paper and 
should not exeeed 0.1 p.p.m. for 
high grade products. Manganese is 
very similar to iron because it dis- 
colors fiber and is detrimental to the 
stability of rosin sizes. It should not 
exceed 0.05 p.p.m. for high grade 
products. The CO, content in water 
that exceeds 25 p.p.m. may seriously 
affect the sheet formation on the 
paper machine. A limit of not over 
10 p.p.m. CO, is probably desirable. 
The economical use of fillers, dyes, 
sizes, ete., may be adversely affected 
by lack of knowledge and control of 
the pH of water. 

The rayon industry probably 
leads all others in the severity of 
its standards for pure water. It 
demands a water with practically 
zero hardness, an iron content of 


less than 0.1 and preferably below 
0.05, manganese less than 0.05, and 
turbidity as close to zero as can 
be obtained. 

Iron, manganese or excessive for- 
eign material creates spots and dis- 
coloration in tanning or processing 
of hides and leather goods; and 
after the initial washing, liming 
and dehairing, process water should 
be free of appreciable hardness 
which stiffens the leather and pre- 
cipitates tannin. Undue causticity 
should be avoided, as it causes over- 
swelling and improper working of 
the hide. 

In the distilling industry, blend- 
ing and rectifying water is gener- 
ally of distilled water quality; com- 
plete clarity, palatability, and free- 
dom from iron, manganese, or tend- 
ency to precipitate are imperative. 
The mineral content must be suffi- 
ciently low so that it does not pre- 
cipitate in aleoholic solutions. 


WATER PURIFICATION AND 
TREATMENT 


It is usually necessary to treat 
the water supply in order that it 
may meet the specification of the 
industry concerned. certain 
eases the impurities in the water 
eause the formation of seale in 
boilers and other equipment. Oxy- 
gen and earbon dioxide result in 
corrosion. Other impurities bring 
about priming and foaming in 
boiler operation. Bacteria, and 
lining organisms lead to obnoxious 
odors and other undesirable condi- 
tions. Suspended matter and col- 
oring matter obviously cause seri- 
ous troubles. 

There are several generally ac- 
cepted methods of water purifica- 
tion; namely, plain sedimentation; 
coagulation and settling; filtration; 
water softening; iron and man- 
ganese removal; and treatment with 
chlorine. In addition to these, there 
are special processes and modifica- 
tions. Very often it is necessary 
that a combination of these treat- 
ments be used in order to obtain 
desirable results. 


SEDIMENTATION 


Sedimentation is the original and 
simplest method of separating sus- 
pended impurities from water. The 
raw water is allowed to stand or 
move very slowly through natural 
or artificial reservoirs until such of 
the suspended impurities as will do 
so have settled to the bottom, the 
clear water being drawn off the top. 
The extent to which the suspended 
matter has been removed depends 
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upon the length of the detention 
period, the degree of quiescence ob- 
tained, the size of the particles in 
suspension, and the temperature of 
the water. The rate of settling in- 
creases with the rise of temperature. 

The sediment may be removed 
at intervals through a sludge spider 
or tile sludge removal system or 
it may be removed continuously by 
a mechanical raking system which 
serapes and plows the sludge to- 
ward a central drain leading to a 
sludge pump. 


COAGULATION 


Chemical coagulation and settling 
may be carried out after sedimenta- 
tion or, as is usually the ease except 
with exceedingly turbid waters, co- 
agulation and settling is used in- 
stead of sedimentation. The 
ecoagulants employed are salts of 
aluminum or iron and these react 
with either the natural alkalinity of 
the water or added alkalinity to pro- 
duce gelatinous hydroxides or com- 
plex basie sulphates known as the 
floc. This gelatinous floe enmeshes 
and absorbs turbidity and color, 
forming larger particles which, with 
their load of impurities, may then 
be removed by filtration or by set- 
tling and filtration. 

A number of compounds of alumi- 
num and iron are used as coagu- 
lants. Aluminum sulphate com- 
monly called ‘‘filter alum’’ is the 
one most extensively used for wa- 
ter treatment. Ferrous sulphate, 
ferric chloride, sodium aluminate, 
chlorinated copperas and _ ferric 
sulphate are others in use. The 
ferric sulphate has only recently 
been applied to this purpose. A few 
other chemicals are used to a lim- 
ited extent; namely, alum impreg- 
nated with aetivated carbon, 
mixtures of ferric and aluminum 
sulphates and potassium and am- 
monium alums. Clay is also used 
to some extent as a filter aid in the 
coagulation of waters high in color 
but low in dissolved solids and 
turbidity. 

The formation of a hydrous oxide 
of aluminum or hydrous oxide of 
iron (ferric) from aluminum sul- 
phate, ferrous sulphate, ferric sul- 
phate, and ferrie chloride usually 
depends upon the presence of an 
alkali to unite with the sulphate or 
chloride. Most natural waters con- 
tain sufficient bicarbonate alkalinity 
for the amounts of coagulant added, 
but frequently it is essential to ap- 
ply other chemicals to the water. 
Ferric salts do not require the pres- 
ence of alkalinity to coagulate a 


6—101 


| 

so 

‘id 

ve 

le 

on 

er 

n- 

ne 

as 

rs. 

ire 

Is, 

ire 

ds, 

fer 

an 

id, 

re 

ry 

ed 

ire 

in 

of 

yn, ; 

nd 

nd 

he 

gh 

ire 

ow 

ids 

lly 

PTS 

in 

na, 

m, 

ate 

ica 

ue 

lly 

‘on 

in 

in 

NG 


eolored water as they hydrolize in 
solution sufficiently to produce fer- 
rie hydroxide floe at as low a pH 
value as 4.0 or even 3.0. 

Caleium and sodium compounds 
are used almost exelusively with co- 
agulants when additional alkali 
over that naturally present in the 
water is required. Lime, soda ash 
and eaustiec soda are the ones most 
commonly used. Soda has the ad- 
vantage of not adding hardness to 
the water. 

Among the factors influencing 
coagulation are: (A) kind of coagu- 
lant, (B) quantity of coagulant, 
(C) amount and character of the 
suspended matter or color, (D) tem- 
perature, (E) hydrogen-ion coneen- 
tration of the water, and (F) time 
of mixing and degree of agitation. 


CHEMICAL FEEDS 


The coagulants or other chemicals 
must be thoroughly mixed and the 
addition to the water should be uni- 
form and in proportion to the flow 
of the water. Two methods are in 
use for the measurement of the 
chemicals—solution feed and dry 
feed. In the ease of the first type 
of feed, chemicals are put in solu- 
tions or suspensions of definite 
strengths so that when a definite 
amount of a solution is used, the 
quantity of the chemical applied 
may be known. 

Pot type feeds, which are charged 
with the solid chemical in lump or 
erystal form, are limited in prac- 
tice to the feeding of potassium 
alum, ammonium alum or sal soda. 
An orifice plate, interposed in the 
water main, diverts a small stream 
of water, proportional to the main 
flow, through the pot thus dissolv- 
ing chemical and feeding it in pro- 
portion to the flow of water. 
Pressure solution feeds operate sim- 
ilarly except that the feeding is 
accomplished by downward displace- 
ment of a detinite solution of chemi- 
eal. Aluminum sulphate, soda ash, 
silicate of soda, iron coagulants, 
acids and a host of other soluble 
chemicals may be employed with 
this type of feed. Pump feeds may 
also be employed in the feeding of 
soluble chemicals, the dosage being 
dependent on the length and fre- 
queney of the strokes. 

Electrochemical feeds, in which the 
lowering of a draw-off pipe is regu- 
lated by mechanisms electrically con- 
nected to various types of water 
meters may be employed for feeding 
either chemical solutions or suspen- 
sions. In the ease of suspensions, 
agitators are employed to maintain 


the suspensions at definite concentra- 
tions. For solutions, adjustable ori- 
fices, operating from tanks under 
definite heads, maintained by float 
valves, may also be employed, 

Dry feed equipment is often em- 
ployed where the amounts of chem- 
icals to be handled are very large. 
Nearly every type of dry feed ma- 
chine measures volume of chemical 
instead of weight, which is accurate 
enough to insure uniform addition of 
the chemical. In most instances the 
coagulating chemical, even though 
fed through a dry feed machine, is 
dissolved before reaching the prin- 
cipal flow water. Water is generally 
added just as the chemicals fall from 
the feeding part of the dry feed 
machine and the water serves as a 
means of conveying the chemicals to 
the point where they go into the 
water being treated. Every dry feed 
machine is equipped with devices for 
adjusting flow of chemicals over a 
fairly wide range. There are sev- 
eral machines suitable for feeding 
hydrated and powdered quicklime 
and others that will feed lump lime. 
Where quicklime is employed, it must 
he slaked in a relatively small amount 
of water before being added to the 
main body of water being treated. 


SETTLING 


After coagulation, settling is of 
value, as, by this means, most of the 
floe plus its load of entrained or 
adsorbed impurities may be dropped 
out before the water passes to the 
filters. This lowers the load on the 
filters and greatly increases filter 
runs. Settling tanks and basins, the 
former usually of steel or wood con- 
struction and usually above ground 
level and the latter usually of con- 
crete and partly or wholly below 
ground level, are often employed. 
Detention periods of this type of 
equipment are frequently four to six 
hours in length, the tanks or basins 
being baffled so that short-cireuiting 
is avoided and the water flows slowly 
through the equipment. 

Controlled mechanical mixing and 
agitation is a great improvement 
over the older method of mixing and 
agitating by flowing over baffles. 
Mixing is often accomplished by the 
so-called flash mix in which the 
chemical and water are rapidly 
mixed. 

Following the mixing, controlled 
agitation is of great value in pro- 
ducing a large, tough and easily set- 
tled floc. The agitation should be a 
gentle one, as too rapid an agitation 
tends to break up the floe and make 
it diffieult to settle. The agitation is 


usually accomplished by means of 
slowly revolving paddles driven by a 
motor acting through a_ reducing 
gear. This gently rolling agitation 
increases the probabilities of the 
smaller particles colliding with each 
other, thus forming a coarse, tough 
and easily settled floc. Recireulation 
of a portion of the sludge is also 
employed to increase this effect. 

Other developments make use of 
the previously formed sludge by 
mixing it with the water and filtering 
the water upwardly through the 
sludge. In these, detention periods 
of one hour are employed and redue- 
tions in the ground space oceupied 
by the equipment are effected. 

The sludge formed by coagulation 
and settling is removed by various 
devices. Sludge spiders and _ tile 
sludge removal systems connected to 
quick opening valves are employed 
for periodic desludging. Continuous 
desludging is also accomplished by 
means of slowly moving rakes or 
plows. Means of continuous desludg- 
ing often make use of sludge concen- 
trations to increase the density of 
the sludge before discharging and 
thus effect savings in waste water. 


FILTRATION 


Filtration is usually employed for 
the final clarification of the treated 
water. Where the amounts of water 
used are relatively small, or in cases 
where the turbidity is low, filters are 
frequently employed directly follow- 
ing coagulation. Where the amounts 
of water being handled are large, or 
the degree of clarification required 
is high, filters are employed follow- 
ing the settling equipment. 

Rapid rate filters are employed, 
and these may be either of the pres- 
sure type or of the gravity type. The 
pressure type of filter is the one 
that is most widely used in the indus- 
tries. Gravity type filters are widely 
employed in filtering municipal water 
supplies and to a limited extent in 
the industries. Both operate on the 
same principles and the results with 
either type, when correctly operated, 
are the same. 

Pressure filters consist of a closed 
evlindrieal steel shell, either ver- 
tically or horizontally disposed, con- 
taining a bed of a filter medium, sup- 
ported by graded layers of coarser 
material lying over an underdrain or 
collector system. During filtration 
water is admitted, under pressure, to 
the upper part of the filter, passes 
downwardly through the filter bed 
and its supporting layers, then 
through the collector system from 
which it is discharged, under pres 
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sure, to service. The filter rates 
usually employed are from 2 to 3 
g.p.m. per sq. ft. of filter bed area. 
As the water percolates through the 
filter bed, its load of floe and en- 
trained impurities is strained out 
and collects on and in the upper 
layers of the filter bed. When suffi- 
cient material has collected to cause 
a pressure loss of 4 or 5 lb. per 
sq. in. the filter unit is cut out of 
service and backwashed. 

Backwashing is accomplished by 
sending a strong stream of water 
upwardly through the filter bed and 
out to the drain. Backwash rates 
employed are 10 to 15 or more g.p.m. 
per sq. ft. of filter bed area. This 
stream of water lifts and semi-sus- 
pends the filter medium, thus loosen- 
ing the bed and removing the col- 
lected impurities which are dis- 
charged to the drain. 

After backwashing, which takes 
about 10 minutes, the backwash water 
is cut off and the filter is rewashed 
to waste for a few minutes by a 
downward stream of water. The pur- 
pose of the rewash is to settle the bed 
and collect a small amount of floe 
on the upper layers of the filter 
medium so that perfect filtration may 
be obtained. After the rewash, the 
filter unit is restored to service. 

Vertical pressure filters are avail- 
able in sizes varying from 1 to 10 
ft. in diameter. Horizontal filters 
are made 8 ft. in diameter and are 
available in sizes varying up to a 
maximum of 25 ft. in length. Filters 
are usually operated in bavteries of 
two or more units, so that when one 
unit is out for backwashing, the other 
unit or units can carry the full load. 

The most commonly employed filter 
medium is sand, and where this is 
used, the supporting layers are of 
graded gravel and coarse sand. In- 
stead of sand, erushed and graded 
anthracite is frequently employed. 
In this case, gravel may be used for 
the supporting layers, or for a non- 
siliceous bed, coarser grades of 
anthracite may be employed. 

The arrangement of the filter 
media in the gravity filters is similar 
to that in the pressure filters and the 
operations of filtering, backwashing 
and rewashing are similarly carried 
out. While pressure filters usually 
discharge directly into the service 
line, gravity filters usually discharge 
into a clear well from which the 
Water is pumped to service. 

Developments in design since the 
early installations have been con- 
cerned principally with the strainer 
and wash water systems, arrange- 
ment and depth of gravel, methods 


of agitating the sand to secure satis- 
factory washing and means for con- 
trolling operation. Combinations of 
surface washing with the backwash- 
ing are among the latest develop- 
ments. So also are the use of multi 
port valves instead of the older valve 
nest arrangements and fully auto- 
matie operation secured with a motor 
driven main valve or pilot valve con- 
nected to hydraulically operated 
valves on the filter. 


SOFTENING 


Hardness in most industrial wa- 
ter supplies is objectionable for it 
results in seale whenever the water 
is warmed or steam is generated. 
Seale formations oceur in steam 
boilers, water heaters, piping, 
valves, cooking jackets, and the like. 
This greatly inereases the costs for 
labor, repairs and _ replacements. 
Hard waters also form precipitates 
when used with some chemicals and 
thereby trouble the engineer in the 
rayon, pulp and paper, and other 
process industries. The necessity 
for soft water in the industrial 
plant is so well recognized that it 
is estimated over 35,000 industrial 
plants in the United States are now 
softening their water supplies. 

Methods used for softening indus- 
trial water supplies are the cold 
lime-soda process, the hot lime-soda 
process; the combination lime- 
zeolite process; the zeolite process 
and the carbonaceous zeolite process 
both on the sodium and the hydro- 
gen eveles. They may be arranged 
in two groups: (1) the chemical 
processes, and (2) the zeolite 
processes. 


COLD LIME SODA PROCESS 


The cold lime or lime-soda process 
is so-called on aceount of the echemi- 
cals employed in it and because it 
is carried out at ordinary tempera- 
tures thus contrasting it with the 
hot lime soda process, which is ear- 
ried out at temperatures near the 
boiling point of water. In this 
process, the chemical—hydrated lime 
or hydrated lime and soda ash— 
are added to the cold water and 
the precipitates formed are removed 
by settling or by settling and 
filtration. 

Lime is used (1) to remove carbon 
dioxide, (2) to change the biecar- 
bonates to carbonates, (3) to change 
magnesium compounds to the hy- 
droxide, and (4) to reaet with soda 
ash to form ecaustie soda. The soda 
ash is used to change the non- 
carbonate hardness to the earbon- 
ates. In addition a coagulant, 


CHEMICAL & METALLURGICAL ENGINEERING e JUNE 1941 e 


usually sulphate of alumina, is fre- 
quently employed to aid in settling 
the precipitates. The precipitates 
formed consist of calcium carbonate 
or of calcium carbonate and mag- 
nesium hydroxide. The cold lime 
soda process may be earried out 
either by the intermittent or con- 
tinuous process. 

The principal advantage of the 
continuous lime-soda softener is 
that it occupies less space for a 
given capacity. In this process, the 
water as it is slowly passed through 
a settling tank or basin is dosed 
with chemicals, agitated and set- 
tled. The essential elements are 
(a) chemical feeders which feed the 
chemicals in proportion to the flow 
of water entering the (b) settling 
tank or basin in which mixing is 
accomplished in one section by 
baffles or by mechanically operated 
agitators and settling is accom- 
plished in another section by em- 
ploying flow rates low enough so as 
to permit separation of the precipi- 
tates and (ec) sand filters through 
which the water is passed before 
being delivered to service. 

These settling tanks are designed 
to furnish a detention period of 
four to eight or more hours. In 
spite of these long detention periods, 
the chemical reactions are not com- 
pleted in the settling tank but con- 
tinue after leaving it so that 
deposits are formed on the sand 
grains in the filters and deposits 
and inerustations are frequently 
formed in the distribution system. 
To reduce some of these difficulties 
recarbonation, effected by blowing 
serubbed flue gas through the 
treated water, is often practiced. 

The recent development of up- 
ward-flow precipitation and clarifi- 
cation basins involves two basic 
principles when used for lime soft- 
ening. First, the water, treated 
with chemicals and supersaturated, 
is brought into intimate contact 
with previously precipitated sludge 
particles, thereby exposing the 
super-saturated water to a tremen- 
dous area of previously formed 
crystal surface, tending to produce, 
more rapidly and completely, pre- 
cipitation of the minerals producing 
hardness in water. Second, elarifi- 
cation is effected by mechanical 
means bordering upon filtration or 
straining of the water as it passes 
through the sludge. Small, newly 
formed particles of precipitate 
tend to be entrapped by the larger 
and heavier sludge particles, result- 
ing in very rapid production of low 
turbidity effluents. 
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HOT LIME-SODA PROCESS 

The hot lime-soda process differs 
from the cold process in that it is 
earried out at temperatures close to 
the boiling point. The use of this 
process, therefore, is limited to boiler 
feed waters or process waters which 
are to be used hot. 

Equipment consists of heater, 
chemical feeders, settling tank and 
filters. Due to the high temperatures 
employed the reactions go to com- 
pletion much more rapidly than in 
the cold and also, due to the lower 
viseosity of hot water, precipitates 
settle more rapidly. Settling tanks 
for this process are usually designed 
for a one-hour detention period. 

The settling tank is usually a ver- 
tical cylinder with a special conical 
bottom to facilitate sludge removal, 
and a rounded top. The heater is 
mounted on or in the top of the set- 
tling tank while the chemical feeders 
and filters are usually at ground level. 
The settling tank is also provided 
with an internal conical or cylindrical 
drawoff. It may also be equipped 
with a heater and storage compart- 
ment for condensate and may also 
contain an integral secondary de- 
aerating heater. 

Heating is usually accomplished by 
means of exhaust steam. The inecom- 
ing water sprays down through the 
steam in the upper portion of the 
softener. This heats the water to tem- 
peratures close to the boiling point 
and removes nearly all of its content 
of dissolved earbon dioxide and air 
which gases are discharged to the 
atmosphere through a vent. 

Chemicals, pumped from the 
feeder, enter the heated water as it 
rains down and precipitates formed 
settle out as the water flows slowly 
downward to the drawoff cylinder. 
Its flow reverses at the downward 
edge of this drawoff and the water 
rises through it being discharged 
from a drawoff pipe to the filters 
through which it is passed before 
going to service. Sludge which col- 
lects in the conical bottom of the 
settling tank, is drawn off at inter- 
vals by means of a quick-opening 
sludge valve. Anthracite coal or 
some other non-siliceous medium is 
used in the filters. 

The residual hardness of the hot- 
lime soda effluent depends somewhat 
on the excess of soda ash present. 
With an excess of some 30 p.p.m. of 
soda ash, the residual hardness will 
be less than 25 p.p.m. 


SODIUM ZEOLITE PROCESS 


Zeolite is a name given to a natural 
or synthetic compound having base 
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exchange properties. The siliceous 
zeolites are usually double silicates 
of sodium and aluminum. When 
brought into contact with a hard 
water, the calcium and magnesium 
change place with the sodium of the 
zeolite, the sodium forming bi-car- 
bonates and sulphates which are 
soluble and usually unobjectionable. 
Zeolites therefore are employed for 
softening water. At the end of the 
softening run the zeolite is cleansed 
by backwashing and then treated with 
a solution of common salt which re- 
moves the hardness from and restores 
the sodium to the zeolite. After the 
byproduets—ealeium chloride and 
magnesium chloride—plus excess salt 
have been thoroughly rinsed out, the 
zeolite softener is restored to use, 
ready to soften a further equal 
quantity of hard water. 

This process has come into very 
wide use for softening domestie and 
industrial water supplies. Hardness 
may be practically entirely removed 
as long as the material is fully active 
and the plant is properly operated. 

An advantage of the zeolite process 
over the precipitation process is the 
saving of space for the plant and 
the absence of sludge to dispose of. 
Furthermore no carbonation plant is 
required. Turbid waters should be 
filtered before softening by zeolite. 
Besides these features, the principal 
question is one of cost of operation 
and this depends largely upon the 
character of the hardness and price 
of treatment chemicals. 

A zeolite softening unit resembles 
an ordinary mechanical sand filter 
with zeolite substituted for sand. The 
zeolite unit may be the pressure type 
or the open gravity type. The pres- 
sure softener is usually a elosed steel 
eylinder and may be of the vertical 
or horizontal type. Gravity or open 
top softeners are usually built of 
eonerete and are rectangular in 
shape, although some round steel 
and wood units have been built. The 
pressure type has one advantage 
over the open type softener in that 
it is possible to pump the water to 
be softened directly from the source 
of supply through the softener into 
the distribution system, thus obviat- 
ing double pumping. Gravity soft- 
eners have one advantage in that it 
is possible to readily observe the 
condition of the bed. 

Natural (greensand) zeolite usually 
is preferred when the water to be 
softened contains appreciable quan- 
tities of iron, a low content of silica, 
or is too high or too low in pH value. 
Synthetie gel type zeolite may be 
employed with the harder waters low 


in iron and free from turbidity or 
eolor. Smaller units are required and 
less wash water is needed. 

The amount of salt required in the 
zeolite process is 0.35 to 0.45 Ib. salt 
per 1,000 grains total hardness as 
CaCOs. Compared with this, the 
quantity of chemicals required in the 
lime soda processes for carbonate and 
sulphate hardness is approximately 
as follows per 1,000 grains: 

Burnt 

lime Soda 

90% ash 
Free carbon dioxide as CO2 .22 Ib. 
Calcium bicarbonate hard- 

ness as CaCOs......... .089 Ib. 
Calcium non - carbonate 

hardness as CaCOs..... 15 Ib, 
Magnesium bicarbonate 

hardness as CaCOs..... 18 Ib. 
Magnesium  non-carbonate 

hardness as CaCOs..... -089 Ib. .15 Ib. 

Operating costs vary greatly ae- 
cording to the composition of the 
water and the local prices for lime, 
soda ash, alum and salt, and gen- 
eralizations concerning operating 
costs may often be very misleading. 
Operating costs, therefore, are best 
compared by figuring each case sep- 
arately and by taking into account 
all of the factors involved. 


HYDROGEN ZEOLITE PROCESS 


Hydrogen zeolites operate on the 
same basis as the sodium zeolites 
except that the calcium, magnesium 
and sodium present in raw waters 
are removed and an _ equivalent 
amount of hydrogen passed to the 
water instead of the sodium as in the 
case with sodium zeolite. The effluent 
of such a unit is free from all metallic 
ions and contains acids in concentra- 
tions corresponding to the original 
concentrations of the HCOs, Cl, and 
SOs. The H.COs thus formed readily 
decomposes into H:O + COs: the 
latter of which is then removed 
by aeration in a degasifier. The 
H.SO. and HCl may be neutralized 
by blending with Na-zeolite softened 
water or by alkali. Thus, where the 
raw water is low in chlorides and 
sulphates, the neutralized hydrogen 
zeolite effluent approaches distilled 
water in quality. 

The zeolites used in the hydrogen 
zeolite process are carbonaceous 
zeolites. The softeners in which they 
are employed are similar to the 
siliceous zeolite softeners except that 
the shells are rubber lined and non- 
corrodible materials are employed. 
Regeneration is accomplished by 
means of dilute sulphuric acid which 
removes the positive ions—Ca, Ma, 
Na—and restores hydrogen to the 
zeolite. After rinsing out the sul- 
phates of these metals plus excess 
acid, the softener is restored. 
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The necessity of securing com- 
plete external softening and effluents 
of low total solids content in boiler 
feed waters may be accomplished by 
one of the three types of system 
which have been designed to meet 
these specifications: that of (a) hot 
lime soda process (b) cold lime treat- 
ment followed by zeolite treatment 
and (c) carbonaceous zeolites on the 
hydrogen cycle. These types of plant 
ean, if properly designed and op- 
erated, produce water containing low 
total solids and a minimum amount 
of hardness. 


DE-MINERALIZATION 


In the treatment of water with 
hydrogen zeolites, the bicarbonates 
of caleium, magnesium and sodium 
are practically completely removed. 
If sulphates or chlorides are pres- 
ent, these remain in the treated wa- 
ter as their respective acids. Where 
the sulphates and chlorides are not 
objectionable, these may be neutral- 
ized, as explained, by mixing the 
hydrogen zeolite effluent either with 
the required amount of sodium zeo- 
lite softened water or with an alkali. 

In cases where sulphates or 
chlorides are objectionable and 
where a water approaching dis- 
tilled water in purity is desired, 
this may be accomplished by treat- 
ing the hydrogen zeolite effluent 
with a material which abstracts the 
sulphurie and hydrochloric acids. 
The substances used for this are 
granular materials which are oper- 
ated in much the same manner as a 
zeolite water softener but which are 
regenerated with soda ash instead 
of sodium chloride or sulphuric 
acid. 

The train of equipment used, 
therefore, consists of a hydrogen 
zeolite water softener unit, followed 
by an acid removal unit which, in 
turn, is followed by equipment for 
removing the carbon dioxide liber- 
ated by the action of the hydrogen 
zeolite on the biearbonates. In this 
way, an effluent approaching dis- 
tilled water in purity may be pro- 
dueed and the costs of operation are 
mainly the costs of the sulphuric 
acid used for regenerating the 
hydrogen zeolite plus the soda ash 
used for regenerating the acid re- 
moving material. 


EVAPORATORS 


Where it is essential that the make- 
up water for the boilers be as pure 
as possible and where the percentage 
of make-up water is small it is dis- 
tilled before using. The evaporation 
supplies a vapor practically free of 


impurities. When it is used as boiler 
feed make-up, blowdown and seale 
formation are virtually eliminated. 
The low amount of dissolved solid in 
the water permits the boilers to be 
operated at high ratings without 
foaming troubles. Three types of 
evaporators are in use: (1) sub- 
merged-tube, (2) film, and (3) flash. 


SILICA REMOVAL 


Silica has long been known as a 
constituent of boiler seales but it is 
with the advent of the modern high 
pressure boilers that it has become a 
very troublesome factor. Silica may 
form scale in boiler tubes and also 
at times, due to carryover, on turbine 
blades. These seales may consist of 
either silica, calcium silieate or a 
double silicate, such as analcite. All 
of these are hard, adherent, difficult 
to remove and have a low thermal 
conductivity. 

Treatment with phosphate is of 
value in preventing the formation of 
calcium silicate seale. Maintenance 
of sufficient alkalinity to hold the 
silica in solution, in the absence of 
‘aleium, is also of value. Frequently, 
though, reduction of the silica con- 
tent of the boiler feed water is neces- 
sary. 

Silica removal is effected by the 
adsorptive properties of various 
metallic oxides or hydroxides. Ferrie 
hydroxide, resulting from the reac- 
tion of ferrie sulphate with alka- 
linity, is employed with waters that 
require coagulation and which do not 
contain large contents of siliea. The 
latest developments in silica removal 
have been in the application of mag- 
nesia as a silica adsorbent. This, un- 
like ferrie sulphate, does not increase 
the total solids content of the water 
and also has a much higher silica 
adsorbing power than ferrie hy- 
droxide. Magnesia is best applied 
in equipment where thorough agita- 
tion and upward filtration through 
previously formed sludge is obtained. 


AERATION 


The chief value of aeration is the 
effect it has in driving out other 
gases that may be dissolved in the 
water and which may be deleterious. 
Water from ponds and reservoirs 
often possess offensive odors or tastes 
because of certain dissolved gases 
and other soluble substances present. 
Ground waters sometimes contain 
hydrogen sulphide and carbon dioxide 
that may be removed by aeration. 

In the removal of iron and man- 
ganese aeration is an important part 
of the process. In this case it reduces 
the carbon dioxide present and sup- 
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plies necessary oxygen for chemical 
precipitation of the iron and man- 
ganese. 

Aeration is effected in various 
ways: by eausing the water to flow 
over weirs or steps, by dropping it 
through perforated plates, by forcing 
it through spray nozzles, by trickling 
devices such as coke trays or wood 
slat trays, by special devices which 
aspirate the air by diffusion through 
porous plates or perforated pipes, or 
by still other means. The efficiency 
depends largely on the degree and 
time of exposure. 


IRON AND MANGANESE REMOVAL 


Tron and manganese in the process 
waters for use in rayon, pulp and 
paper and other industries is par- 
ticularly troublesome, principally as 
unpleasant taste, unsightly stains, 
deposits and growths of iron or 
manganese crenothrix. The general 
methods of removal consist of (1) 
oxidation and filtration and (2) zeo- 
lite treatment. Oxidation is usually 
effected through aeration and may 
also be effected by chlorination. 
The oxidation reactions are inter- 
fered with by a number of factors, 
such as the presence of free carbon 
dioxide, low total solids and low 
pH value. Iron present in colloidal 
or organic forms as in surface wa- 
ters is usually removed by coagula- 
tion and filtration. 

The various types of iron and 
manganese removal plants consist 
of: (1) aeration followed by filtra- 
tion or by settling and filtration; 
(2) aeration, lime feeding, settling, 
and filtration; (3) oxidation and 
filtration by manganese zeolite, and 
(4) removal of iron and manganese 
by sodium zeolite through base ex- 
change. For the removal of col- 
loidal or organic iron and manga- 
nese, coagulation followed by 
settling and filtration is usually 
employed. 


CORROSION PREVENTION 


Surface waters are usually corrosive 
due to their content of dissolved 
oxygen. Water from wells and 
springs frequently contains sufficient 
free CO, to make it quite corrosive. 
Elimination of CO may be partly 
accomplished by aeration down to 
less than 5 p.p.m. Further elimina- 
tion may be seeured by the addition 
of a small amount of lime, caustic 
soda or soda ash. A corrosion in- 
hibitant frequently used for the 
pipe lines in industrial plants is a 
mixture of caustic soda and sodium 
silicate which acts by raising the 
pH value and also by building up a 
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protective film on the metal 


surfaces. 

In the case of boiler feed waters, 
deaeration plus the addition of 
sodium sulphite and the mainte- 
nanee of a high pH value are ad- 
visable. The deaeration effected 
with an ordinary open heater will 
generally prevent boiler corrosion 
in a plant operating at low pressure 
and without steel tube economizers. 
In high-pressure plants where any 
corrosive tendeney of the water is 
aggravated by higher temperatures 
and where the softened make-up 
prevents seale deposits, more com- 
plete deaeration is required. In 
such cases the deaerator is used. 
This heater operates on the prin- 
ciple of bringing steam into immedi- 
ate contact with the water as it is 
being broken up into thin films or 
drops by splashing over trays or be- 
ing sprayed into the heating 
chamber. 

The deaerator, regardless of the 
amount of oxygen initially in the 
feed water, reduces the oxygen in 
the deaerated water to substantially 
zero. Simultaneously the heater 
also removes the free CQ,. 


ACTIVATED CARBON 


Wider application of the use of 
activated carbon removal of 
taste and odor from water has taken 
place, especially since the introdue- 
tion of the powdered form. Ap- 
plied in granular form, activated 
carbon required filter beds, but is 
sometimes the best alternative in 
vear around operation. The pow- 
dered carbon is fed to the water 
being treated at determined rates 
through dry feed machines equipped 
with injectors to distribute the re- 
sulting water-carbon suspension. It 
is introduced at one or more stages 
prior to sand filtration of the water, 

Chlorine has now become an es- 
sential part of every treatment 
plant handling surface water, or 
where the water is likely to be pol- 
luted. One theory is that chlorine 
forms hypochlorous acid with the 
water, making available active 
oxygen which is considered the ef- 
fective sterilization agent. Another 
theory is that the chlorine itself 
has a toxic effeet upon the bacteria. 
In general, liquid chlorine is more 
effective than the same amount of 
available chlorine from chloride of 
lime. This would seem to bear out, 
to some extent, the latter theory. 

As drawn trom eylinders the 
chlorine is in the form of a gas 
which is applied directly to the wa- 
ter supply, or as a chlorine solution 


formed by mixing with a_ small 
quantity of water, the latter method 
now being more commonly used. 
When applied as a dry gas it is usu- 
ally diffused through porous plates 
or disks in order to provide better 
combination with the water. When 
applied as a solution, provision is 
made in the apparatus for the con- 
tinuous formation of the solution 
of chlorine water which in turn is 
applied to the water to be treated. 

Among the other means of treat- 
ment of water mention might be 
made of ultra-violet rays, ozone, 
ammonia, permanganate of potash, 
and copper sulphate. 


INTERNAL TREATMENT 


Internal treatment is the feeding 
of chemicals into the boiler with 
the water so that the reactions take 
place within the boiler. This type 
of treatment is employed in order 
to prevent seale and corrosion. The 
amount of solids precipitating out 
of solution in a_ boiler depends 
largely on the amount of  scale- 
forming compounds introduced in 
the water. 

Internal treatment alone is_ fre- 
quently employed in small plants 
where the operating conditions are 
not very severe. In large plants, 
internal treatment is employed to 
supplement external treatment, thus 
precipitating any residual hardness 
in the water, feed water and coun- 
teracting leakage of hard water into 
the condensate. 


Reprints of this 8-page report are avail- 
able at 25 cents per copy. Address the 
Editorial Department, Chem. & Met. 330 
W. 42nd St., New York, N. Y. 
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Oxygen Recorder 


AN INSTRUMENT designed for meas- 
uring the oxygen concentration of any 
gas, and recording this concentration 
continuously and automatically, has 
been announced by Cambridge Instru- 
ment Co., Grand Central Terminal, 
New York, N. Y. This instrument 
differs considerably from this com- 
pany’s dissolved oxygen recorder, de- 
scribed on page 99 of our March 1941 
issue. The new instrument is fully 
electric. requiring no chemicals for 
operation. Various ranges from 0 to 2 
percent oxygen for full seale, to 0 to 
100 percent for full seale, may be ob- 
tained. Variations in the constituents 
of the sample gas do not affect 
accuracy of the determinations, since 
a differential measurement principle is 
employed. 

As shown in the accompanying illus- 
tration. gas is drawn into the instru- 
ment by the water aspirator, B, any 
condensate collecting in A. Part of the 
stream serves as a purge, the re- 
mainder passing through one side of 
the thermal conductivity cell D by 
way of a filter, orifice and sample col- 
lecting bell. After determination of the 
thermal conductivity in this sample, 
the sample passes through a small 
furnace F. containing a heated carbon 
rod in tube EF, where the oxygen com- 
bines with the carbon to form CO,. The 
sample with oxygen now replaced by 


Oxygen analysis unit 
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Scrubber operating on exhaust steam 
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carbon dioxide then flows back to the 
other side of the thermal conductivity 
cell. The difference in conductivity 
shown by the two cells is then a meas- 
ure of the oxygen concentration of the 


original gas, 


Small Glass Pump 


FoR SMALL INSTALLATIONS requiring 
a pumping capacity up to 10 g.p.m., a 
new all-glass centrifugal pump of }x1 
in. size has been announced by the 
Nash Engineering Co., South Norwalk, 
Conn. Similar in design to the larger 
142 in. glass centrifugal pump previ- 
ously announced and described on page 
528 of our September 1939 issue, the 
new pump is fabricated of Pyrex glass 
and is a joint development of Nash 
and the Corning Glass Works. Like 
the larger pump, the new small size 
employs glass for all parts in contact 
with the liquid pumped, has a spring- 
loaded safety unloading feature, and a 
unique mechanical seal replacing the 
conventional stuffing box. Liquids of 
any temperature and of any character 
not harmful to Pyrex glass may be 
handled in the new pump. 


Gas Scrubber 


FOR THE CLEANING of steam, air and 
gas, by separating water, dirt, scale, 
fog, foam, oil and other contamina- 
tions, a scrubber known as the W.K.M. 
Master scrubber has been developed by 
W.K.M. Co., Ine., Houston, Tex., and 
is available in the industrial field from 
Bradshaw & Co., 530 Fourth Ave., 
Pittsburgh, Pa. This scrubber is of the 
receiver type, designed to remove all 
contaminating substances except those 
in the vapor phase. It is claimed that 


10 g.p.m. Nash-Corning pump 
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satisfactory operation results regard- 
less of the quantity of contamination 
and that steam passed through such a 
scrubber, when condensed, will be equal 
in purity to triple distilled water. 
Such scrubbers are being used, ac- 
cording to the agents, in cleaning live 


steam for all kinds of processing; in 
purifying exhaust steam for kettles, 
vuleanizers and similar equipment, and 
for removing foreign matter from com- 
pressed air for glass molding, paint 
spraying and similar operations. In 
the smaller sizes, serubbers are avail- 
able for use on control boards to 
purify the air supplied to pneumatic 
control equipment. The scrubber con- 
sists of a vertical cylinder with inlet 
and outlet connections near the top, 
containing an entrainment section in 
which deflection of the gas or vapor 
stream, together with contraction, ex- 
pansion and other separating effects, 
are employed. 


Adjustable A.C. Drive 


To PERMIT a wide range of speed 
adjustments at constant torque, in 
industrial applications in locations 
where only a.c. power supply is avail- 
able, Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa., has introduced a 
new 10-to-1 adjustable-speed a.c. drive. 
This is available in ratings from 1 to 
15 hp. for two- or three-phase opera- 
tion on 60 eycle systems from 220 to 
550 volts. As compared with the usual 
system of accomplishing variable speed 
drive from an a.c. power source by all- 
electric means, the new system has 
been considerably simplified. A series 
circuit is used and the usual exciter is 
not required. 

The new drive has five parts, includ- 
ing the control: (1) a single-unit, 
motor-generator set, consisting of a 
squirrel-cage induction motor driving a 
series d.c. generator which supplies 
operating voltage for (2) a d.c. series 
motor coupled to the driven load. In 
parallel with the generator series field 
is (3) a rheostat which controls the 
driving motor speed. Control apparatus 
consists of (4) across-the-line 
starter for the squirrel-cage motor, 
and (5) a pushbutton station. 

The new drive is stated to be more 
flexible than a wound-rotor motor and 
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Mixing kettle 


to be more efficient than the conven- 
tional variable-voltage system since 
exciter rotational losses are eliminated. 
Except at the highest speeds of the 
d.c. motor, the unit has an excep- 
tionally flat torque characteristic. If 
desired, the unit may be equipped with 
dynamic braking and inching control. 

Among numerous types of applica- 
tion suggested by the manufacturers 
are: conveyors for various purposes, 
lathe drives for ceramic work, soap- 
making machinery, feeders, bottling and 
packaging machines, and paper mill 
screens. 


Solvent Recovery Mixer 


SHowN in an accompanying illustra- 
tion is a condenser-equipped mixer for 
viscous materials, recently developed by 
L. O. Koven & Bro., Ine., Jersey City, 
N. J. This machine was built especially 
for the dispersion of a mixture of 
colors in a volatile medium. However, 
it is suggested by the manufacturer 
not only for use in lacquer manufac- 
ture, but also in the processing of 
numerous chemical mixtures, pharma- 
ceutical and cosmetic compounds, 
paints, organic finishes and particu- 
larly where delicate materials, sensi- 
tive to over-heating, lose valuable sol- 
vents during the heating operation. 

The stainless steel mixing kettle is 
steam jacketed and built for vacuum 
operation. The agitator is a bottom- 
and side-scraping paddle, with another 
mixing paddle on the same shaft above 
the seraper, set at 45 deg. to create a 
downward surge in the mix. The stain- 
less steel condenser may be used for 
recovery of the solvent, for refluxing 
of evaporated solvent, or for refluxing 
followed by recovery. To permit quick 
discharge of highly viscous products, 
the bottom of the agitator shaft is 
supported on a tripod giving an ample 
opening to the quick-opening flush-type 
Through pro- 
vision of means for easy cleaning, dif- 
ferent mixtures may readily be proc- 
essed in successive batches, according 
to the manufacturer. 


plug discharge valve. 


108—6 


New level controller 


New vibrating conveyor 


Liquid Level Controller 


DEVELOPMENT of a new liquid level 
controller design which eliminates the 
need for packing glands, pressure-tight 
shafts and electrical transmission sys- 
tems, has been announced by Moore 
Products Co., 3629 North Lawrence St., 
Philadelphia, Pa. The instrument is 
of the float type, and transmits the 
float motion through the wall of a 
pressure vessel by means of a flattened 
flexible member similar to a bourdon 
tube. A flat lever inside this tube, 
fastened to the float shaft, connects 
directly with the air pilot valve, or to 
a micro-switch in case electrical con- 
trol is to be used. The mechanism is 
shown at the right in the accompany- 
ing view. At the left, the mechanism 
is assembled inside a float chamber, 
with indicating pressure gages for the 
supply and controlled air pressures. 
The instrument may also be installed 
in a standard tee, or through the wall 
of a pressure vessel. 

In operation, a change in the buoyant 
force on the float flexes the flattened 
tube and transmits motion to the con- 
trol means. The sensitivity is such 
that a change in level of 4 in. of water 
is said to result in a full 15-lb. change 
on the transmitted control pressure. 
With a special float, the equipment is 
claimed to operate at 5,000 lb. per 
sq. in. pressure with only a 20 percent 
reduction in sensitivity. By using a 
slightly larger weighted float, this 
control is claimed to have been used 
successfully for interface level control 
where the difference in specific gravity 
of the two liquids is as low as 0.07. 


Drum-Dumping Stacker 


ELEVATION and dumping of drums, 
barrels and other liquid and dry ma- 
terial containers is the purpose of a 
newly improved drum-dumping stacker 
now being marketed by Lewis Shepard 
Sales Corp., 245 Walnut St., Water- 
town, Mass. A feature of the design is 
that the operator can control the dump- 
ing operations from the floor. The 
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Drum-tilting stacker 


Swivel-socket floodligh:t 


drum may be held for as long as desired 
in any position by the self-locking 
worm used to control the tilting. Both 
speed and direction of the tilting are 
under instant control of the operator. 


Vibrating Conveyor 


FREE-FLow is the name given to a 
new line of vibrating conveyors and 
feeders recently introduced by Stand- 
ard Transmission Equipment Co., 416 
West 8th St., Los Angeles, Calif. With 
this equipment, materials may be con- 
veyed in controlled volume either hori- 
zontally or up inclines as steep as 15 
deg. The action of the conveyor is 
described as a “lift-throw,” with the 
motion of the trough becoming increas- 
ingly horizontal with the progress of 
each cycle, thus imparting a gentle 
forward movement to the material 
which is suspended in the air for most 
of the cycle. This action is said to 
minimize wear from abrasion and to 
transport delicate materials safely. 

This equipment is available in sizes 
having capacities from 198 to 1,800 
cu.ft. per hour, using troughs varying 
in cross section from 44 in. to 
1212 in., made in lengths to suit 
individual requirements. Feeders are 
similarly constructed except that they 
are shorter and are provided with a 
feed hopper. Variable speed drives are 
available for both feeders and con- 
veyors. 


Swivel Floodlight 


A NEw Birdseye floodlight designed 
especially for applications requiring in- 
tense illumination for exacting work 
has been announced by the Birdseye 
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Lamp Sales Division of Wabash Ap- 
pliance Corp., 335 Carroll St., Brook- 
lyn, N. Y. The new lamp delivers a 
concentrated flood of light in a medium 
beam. It is essentially an incandescent- 
filament bulb with a lining of pure 
silver sealed inside to form a reflecting 
surface. For localized lighting to sup- 
plement general illumination, a detach- 
able swivel socket is available to focus 
the light exactly where needed. It is 
available in four sizes and four sepa- 
rate voltages from 100 to 300 watts 
and 110 to 125 volts. 


Color Comparator 


Low cost and simple operation are 
important characteristics of the new 
Comparascope which is being manufac- 
tured and distributed by Graphic Arts 
Research Corp., 420 Lexington Ave., 
New York, N. Y. The instrument, 
which is light in weight, weighing 
about 6 lb., consists of a 10-in. diam- 
eter aluminum sphere supported on a 
stand. In the bottom is a divided 
horizontal viewing stage accommodat- 
ing samples up to | in. in thickness. 
Illumination is provided by light 
sources placed at each side of the 
sphere. A revolving seven-aperture eye- 
piece at the top is provided for viewing 
the standard and sample on the view- 
ing stage at a fixed angle of 10 deg. to 
the normal. 

The interior of the sphere is coated 
with a dead white so that there are no 
shadows or reflections. Hence ma- 
terials viewed on the stage “flatten 


out”, eliminating glare from the com- - 


New color comparator 
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parison. Seven color filters in the re- 
volving eye-piece permit making the 
comparison under various simulated 
light conditions including north day- 
light and artificial light at two dif- 
ferent intensities; also under red, 
green and blue light. 

The manufacturers claim that color 
comparisons can be made with the new 
instrument by operatives without spe- 
cial skill, in the case of all sorts of 
color comparisons such as those of 
paints, papers, plastics, textiles, foods 
and other solid or semi-solid ma- 
terials. 


Filter Scrubber 


A ROTARY POWER SCRUBBER for clean- 
ing and acid treating the cloths of 
rotary vacuum filters has been an- 
nounced by National Electric Manufac- 
turers Co., New York, and is being 
handled, as agents, by Oliver United 
Filters, Inc., 33 West 42d St., New 
York, N. Y. With this new device, it 
is claimed that one man can scrub and 
acid-treat an 814 ft. drum type filter 
in 20 to 30 min., including scrubbing 
and hosing-off. The unit is self-con- 
tained, readily portable, easy to op- 
erate and can be charged ready for use 
in a minute’s time. It consists of a 
small tank mounted on casters for the 
acid or cleanser solution, on top of 
which is mounted a small motor driv- 
ing an air compressor and a rotary 
brush. The brush is driven by means 
of a flexible shaft, while the cleaning 
solution is forced by air from the com- 
pressor, to the brush, through a tube. A 
valve at the brush controls the feed 
rate. The brush is claimed to agitate 


Boiler water slide comparator 


FerroFilter for dry materials 


e JUNE 


and spread the solution evenly over 
the surface of the filter, providing uni- 
form application and preventing los» 
by spilling or spattering the operator. 
For cleaning disk type filters, the disks 
may be removed and placed upon a 
rack for serubbing and acid treatment. 


Boiler Water Comparator 


DETERMINATION of pH and phos- 
phates in boiler water for the control 
of corrosion and scale formation is the 
function of a new slide comparator re- 
cently announced by W. H. Taylor «& 
Co., 7300 York Road, Baltimore, Md. 
The outfit consists of a regular Taylor 
pH slide comparator with three color 
standard slides, covering the range 
from pH 7.2 to 11.6 plus a high and a 
low phosphate slide working on the 
pH base; the necessary indicator solu- 
tions and reagents; and equipment for 
phosphate determination. The method 
of phosphate determination is said to 
avoid interfering reactions with con- 
stituents other than phosphate. Con- 
siderable concentrations of silica, iron 
or sulphites are stated to cause no 
error. The reagents are claimed to be 
extremely stable, giving accurate re- 
sults after storage for more than five 
years, while all color standards carry 
an unlimited guarantee against fading. 


Dry Magnetic Separator 


REMOVAL of iron particles from free- 
flowing dry granular materials, such as 
sugar, grain and sand, is the function 
of a new dry magnetic separator re- 
cently developed by S. G. Frantz Co., 
161 Grand St., New York, N. Y. The 
new FerroFilter No. 68 follows the 
general principles of the screen-type 
wet FerroFilter manufactured by this 
company, except that the screening sur- 
face is of different construction. There 
are no moving parts and the machine 
is readily cleaned by turning off the 
current. The capacity is stated to be 
several tons per hour in usual service. 

As will be noted from the accompany- 
ing illustration, this separator con- 
sists of a stack of several iron grids 
magnetized by a d.c. coil in the casing 
surrounding the grids. It will be noted 
that alternate grids have vanes slop- 
ing in opposite directions so that ma- 
terial must follow a zigzag course, 
while magnetic materials are caught at 
the edges of the vanes. Exclusive of 
legs, approximate dimensions of the 
machine are 19 in. in diameter and 
15 in. high. 


Equipment Briefs 


SUBSTANTIAL REDUCTION in rejections 
of precision molded paris is said to be 
accomplished by a new control avail- 
able on the Standard semi-automatic 
molding presses built by Standard 
Machinery Co., Mystic, Conn., and 
available from the Plastics Div. of F. J. 
Stokes Machine Co., Philadelphia, Pa. 
The new feature is a slow-closing con- 
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trol which permits adjusting the final 
closing of the mold under compression 
to from one second to 20 minutes, as 
desired. The closing speed is timed 
automatically and duplicated each 
cyele. Through use of the new control, 
it is claimed that maintenance cost on 
molds is reduced while less expensive 
molds can be used. Furthermore, sav- 
ings in molding material as high as 
20 percent are claimed. The control 
mechanism makes the press automatic 
in operation, except for actual loading 
and removal of finished pieces. 


NATIONAL 99 1s the name of a new 
fire foam said to be effective with a 
wide variety of organic solvents such 
as alcohol, ether, and acetone, offered 
by National Foam System, Inc., 1632 
Sansom St., Philadelphia, Pa. Both 
Underwriters’ Laboratories and Fac- 
tory Mutual Laboratories have ap- 
proved the new chemical for use in 
foam generators. Application of the 
foam may be made through a hose 
stream or through direct connection to 
storage tanks or to the distributor 
heads in dangerous areas. The manu- 
facturers claim that previously avail- 
able foam formulas disintegrated in 
the presence of certain organic solvents. 


ALTHOUGH the Trane Co., La Crosse, 
Wis., has manufactured fans for years 
which were used in other Trane prod- 
uc.s, generally speaking, these fans 
have not in the past been offered sep- 
arately. This company has now intro- 
duced an inclusive range of backward 
and forward curved blower fans for 
all heating, cooling and ventilating 
applications. The forward curved mul- 
ti-blade types are available in single 
and double widths, in diameters to 60 
in., While the backward curved types 
are built in diameters to 66 in. Direct- 
connected units are available. 


A New high-pressure spiral asbestos 
packing, particularly intended for use 
on reciprocating rods and plungers of 
steam engines, pumps and compressors, 
has been developed by Greene, Tweed 
& Co., 101 Park Ave., New York, N. Y. 
The outer layer is impregnated with a 
special graphite grease forced into the 
packing by a hot pressure process. 
The packing is made of closely woven 
asbestos cloth with the center block 
laid up against a flat strip of heat- 
resisting red rubber. The wear face is 
firmly bonded to the center. The con- 
struction is said to give ruggedness 
and resilience, with lasting lubrication. 


IMPROVEMENTS in its line of spout- 
type magnetic separators have been 
announced by the Stearns Magnetic 
Mfg. Co., Milwaukee, Wis. The mag- 
netic field has been made more power- 
ful, according to tests conducted by 
insurance company engineers. The 
coils are now protected by aluminum 
plates provided with ample louvers 
for ventilation, but designed to keep 


out dirt and dust. A simple arrange- 
ment now opens the safety gate auto- 
matically when current is turned off, 
closing it with resumption of the cur- 
rent. For alternating current opera- 
tion, a new type rectifier is provided. 
Designated as Super Class AA, the new 
magnet is built in widths from 8 to 20 
in., for 110 or 220 volts a.c. or dc. 
current. 


EASTERN ENGINEERING Co., 45 Fox 
St., New Haven; Conn., has announced 
a new midget size centrifugal pump 
equipped with an explosion-proof motor 
of 1/12th hp., producing a pressure of 
16 lb. per sq. in. and a maximum de- 
livery capacity of 5.7 g.p.m. The motor 
has been approved for Class I Group D 
atmospheres. The pump and motor are 
of the close-coupled type, with pumps 
available in a variety of corrosion re- 
sisting materials of construction. 


Barrel Lift 


SAFE LIFTING of steel drums and bar- 
rels is the purpose of a new barrel 
lift recently introduced by Falstrom 
Co., Passaic, N. J. The new device 
consists of a steel framework mounted 
on wheels which may be moved up to 
the barrel and the supporting member 
clamped to it securely between the 
flanges. A downward pressure on the 
handle then lifts the barrel into carry- 
ing position. With the handle de- 
pressed, the barrel is locked in the 
elevated position and may then be 
transported, or tilted for pouring. 


Conductivity Controller 


AN INSTRUMENT known as the Solu- 
Bridge Controller is now being offered 
by Industrial Instruments, Inc., 156 
Culver Ave., Jersey City, N. J. This 
instrument combines the analytical 
function of the company’s Solu-Bridge. 
which was described on page 708 of 
our November 1939 issue, with a sensi- 
tive vacuum tube relay which controls 
an external cireuit containing a suit- 
able alarm or an electromagnetic valve 
or other corrective means for bringing 
the solution to the desired conductivity. 
The instrument itself is of the elec- 
tronic type. 

The instrument may be remotely con- 


Portable barrel litt 


nected to one or more conductivity 
cells. Using the Magic Eye as the in- 
dicator, the balancing dial may he 
rotated to obtain balance, at which 
point the conductivity reading in per- 
centage, or other desired terms, may 
be taken off. However, for control pur- 
poses, setting the balancing dial at any 
reading will, when the conductivity 
reaches this value, automatically op- 
erate the relay, either closing or open- 
ing the contacts as desired. This relay 
is capable of handling an external cur- 
rent up to 2 amp. at 110 volts, to 
actuate any desired kind of alarm or 
a suitable control valve. 


Pneumatic Shaft Coupling 


Superion damping of shock and 
vibration, plus ability to adjust the 
degree of flexibility, are important 
characteristics claimed for the new 
Airflex coupling developed by the Falk 
Corp., Milwaukee, Wis. Although the 
new coupling is available in several 
variations, the basic design consists of 
two concentric drums between which is 
a special resilient rubber gland roughly 
resembling a pneumatic tire. The gland 
is permanently bonded on its outer 
surface to the inside of the outer drum, 
and on its inner surface to the outside 
of the inner drum. The gland is in- 
flated to the proper pressure through a 
standard tire valve, the degree of elas- 
ticity of the coupling depending on the 
air pressure selected. Six styles are 
available, providing several variations 
in methods of connecting to driving 
and driven shafts or machinery. One 
type incorporates a thrust unit, and 
another permits disconnection of the 
two units by deflating the coupling. 


Electronic conductivity controller 


ADV 

Le: 
satisf 
cept 
lead f 

The 
the | 
auxili; 
and re 
son 
types, 


adera| 


e JUNE 


1941 e CHEMICAL & METALLURGICAL 


te } 
ro. 
ul 
an 
Abou 
the le 
ther 
sente 
ng 
sible | 
pera 
CON 
The 
ead-t 
ioe the sta 
sheet | 
sainle: 
% resistin 
— New Airflex coupling The 
. tan be 
4 | 
a? 
t 


nd 
he 
nt 
ew 
ilk 
he 
ral 
of 
is 
aly 
ind 
ter 
im, 
ide 
in- 
ha 
las- 
the 
are 
ons 
ring 
One 
and 
the 


facts YOU NEED 


TO KNOW ABOUT... 


The lead-constructed 
rotary -drum vacuum 
ilter represents the 
ultimate in long life 
and low operating costs 


About ten years ago, Swenson developed 
the lead type filter for handling acids and 
ther corrosive liquors. This filter repre- 
ented a marked improvement over exist- 
ng “acid-resisting” filters and made pos- 
ible great reductions in maintenance and 
perating costs. 


ADVANTAGES 

Lead type filters have proved extremely 
utisfactory in resisting acid attack. Ex- 
cept for actual mechanical erosion, the 
lead filter will last indefinitely. 

The simple mechanical construction of 
the lead-type filter, with rubber-lined 


wxiliaries, greatly reduces maintenance - 


and repair. Thus, while this construction 
ssomewhat more expensive than other 
types, in the long run it has proved con- 
siderably more economical. 


CONSTRUCTION 


The mechanical design of the Swenson 
ead-type filter is identical with that of 
the standard Swenson rotary-drum vacu- 
nfilter. The main foundation is of heavy 
sweet lead, as are all other lead parts. 
filter screens can be of Monel metal or 
stainless steel. Perforated rubber filter 
nediums can also be used. The valve and 
wear plates are made of S-Monel, acid- 
resisting bronze, or Illium. 

The tubes in the discharge trunnion 
an be constructed of Pyrex, Ilium, 


cid Filtration 


nickel, or hard rubber. A few of the ex- 
ternal parts, such as the tank, agitator, 
repulper, vacuum receiver, trap, and inter- 
connecting piping are constructed of rub- 
ber-lined steel. 


TYPICAL APPLICATIONS 


The Swenson lead-type filter has proved 
remarkably successful for filtering from 
Glauber’s salt, copperas, zinc sulphate, 
copper sulphate, and other crystalline 
salts from acid solutions. 


OPERATING PRINCIPLE OF THE 
SWENSON LEAD ROTARY-DRUM VACUUM FILTER 


Feed enters the tank and the solids are held in suspension by an agitator. 
As the drum rotates through this slurry, liquor is sucked through the filter 
screen, while the solids remain on the drum surface as a cake. This filter 
cake passes through the initial drying section, then under sprays of wash 
water, and then through the final drying section. It is finally removed by 
a scraper assisted by a light blow-back of air. Dewatered cakes may be 
discharged direct or to a repulper. The filtrate and air pass into the drum 
sections, then through ports in the discharge trunnion, thence into the dis- 
charge head, and finally into a receiver. 


SWENSON also offers filters for non- 
corrosive liquors, including rotary- 
drum vacuum filters, top-feed filters, 
and rotating-leaf pressure units. In 
addition, Swenson manufactures 
cast-lead type evaporators for the 
concentration of acids and other cor- 
rosive liquors, as well as long-tube 
vertical, forced-circulation, vertical - 
tube basket, and horizontal-tube 
types. Write for bulletins. 


SWENSON EVAPORATOR COMPANY 


Division of Whiting Corporation 


SWENSON 


LEAD 


EVAPORATORS 


15669 Lathrop Ave., Harvey, Lil. 
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RUBBER 
RECLAIMING 


S: MUCH IS BEING HEARD at this time 
about a possible shortage of erude 
rubber in ease of war that reclaimed rubber 
has gained a vastly more important position. 
The reelaimed material can be used in almost 
every rubber product. Among its main uses 
are mechanical goods such as gaskets, pack- 
ing, valve seats, and all kinds of hose, auto- 
mobile attachments such as pedal pads, run- 
ning boards, mats and windshield wipers. 
It is used extensively in hard rubber produets. 

The reclaiming of serap rubber for re-use 
involves many chemical engineering opera- 
tions. The automobile tires which make up 
the bulk of the raw material, are first ground 
and sized so as to simplify efficient penetra- 
tion of the softening oils and caustie soda 
during the cooking or de-vuleanizing stage. 
In the devuleanization treatment the fabric 
is dissolved by the caustic soda, and the rub- 
ber is softened and plasticized by the added 
oils, and by heat and pressure. After the 
cooking operation the excess liquor is drained 
off and the mass is washed with water in 
order to remove alkali and other undesirable 
materials. This is followed by the recovery 
of the fine rubber from that portion of the 
liquor not returned to process. The drained 
and washed particles are dried so as to in- 
crease the adhesion. Several batches of rubber 
particles are blended and mixed with certain 
oils and pigments, which are added to give the 
compound specific characteristics. It is then 
made into a mass on a roller mill and further 
plasticized by passing between tight iron rolls, 
suflicient to allow straining, which removes 
small metal particles not previously caught 
by the magnetie separator. The final opera- 
tion is one of refining and forming into slabs 
hetween iron rolls, usually set much closer to- 
gether than in the previous operation. 

The diagrammatic flowsheet and the illus- 
trations are from the Akron, Ohio, plant of 
the Goodyear Tire & Rubber Co. 

Quality is controlled by means of sampling 
and testing finished product and by spot tests 
at various stages in processing. Temperatures 
and times are checked by recording instru- 
ments, with automatie controls used exten- 
sively. 

The nature of the final product may be 
varied somewhat by varying the kind and age 
of tires used as starting material; by chang- 
ing the time and temperature used to cook; 
by addition of different oils or solids prior 
to the mechanical processing after drying, 
and by inerease or decrease in degree of 
mechanieal working on refiners or finishing 
rolls, 
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Incoming tires 


1 Cast off automobile tires are the principle source ot 
raw material for the reclaiming plant. Reclaimed rubber 
is advantageous in compounding many rubber products 
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2 Processing of the old automobile tires starts by passing them through a grinding machine 


4 Rubber is next given a thorough washing and passe 
shown above which tears them apart into small sections 
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CHOPPER GRINDING ROLLS 


DEVULCANIZING 
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3 Cotton remaining after the screening operation, plus ground rubber, now goes to de- 5 it 
vulcanizers where high temperature and oils continue the breakdown and destroy cotton moistt 


in order to remove excess moisture. At this stage rulgm 
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en a thorough washing and passed over a series of screens 
excess moisture. At this stage rubber is in small particles 


6 The dried rubber is then weighed and the oils and pigme 
obtain specific properties. These materials are passed throug 
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FILTER CAKE 


It is conveyed to a large rotary tank heated by oil-fired furnaces. Excess 7 A strainer, which looks like 
moisture is removed before the rubber is milled and refined 


A screw forces the rubber thr 
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oils and pigments added to 8B The final operation is another refining step in which the rubber moves through 
passed through apron mills a mill and is sheeted into slabs which are ready for manufacturing into articles 
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nich looks like a food grinder, removes foreign matter and metal. 
lhe rubber through the machine 
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Lubricated Plug Valve. 


Plunger-Release Valve. 


Piaia Plug Velve. Can be eatily converted to 
Piunger-Release Valve. 


Plunger-Release Valve. With » mechanical 
plug releasing feature. 


Changing fitting 
Lubricated and 


Combination Lubricated and Plunger-Release 


Valve. Combires hydraulic and mechanical 
plug releasing features. 


ABOUT THESE 


Corrosion and abrasion principally affect the plug in plug 
type valves. 


Durco Stainless Steel Valves meet this condition with ad- 
vantages possessed by no other corrosion-resisting valves. 


The body of Stainless Steel permits rough handling and 
use under high pressures. Although the plug may be fur- 
nished in Stainless Steel also, plugs of Duriron or Durichior 
are receiving wide acclaim because they are extremely 
hard and highly resistant to galling and abrasion, and supe- 
rior to Stainless Steel for handling many corrosive solutions. 
The result is a valve of maximum durability. 


SIMPLE CHANGE 
PROVIDES WIDER APPLICATION 


Furthermore, Durco valves are designed in such a way 
that the plug type valve can be converted into a plunger- 
release plug valve, or a lubricated plug valve can be made 
into a combination lubricated and plunger-release valve, by 
simply changing the fitting at the bottom of the valve. 

This greatly increases the number of possible applica- 
tions for the valves. 


Send for Bulletin 604-D. It gives complete data and 
specifications. You should have it handy. 


THE DURIRON INC. 


DAYTON, OHIO 
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Now Stocked by Crane 


Yes sit! . - valves and fittings of 
Nickel, Monel, 18-8 Mo, Everdur, 
Nickel-Iron, and All-Iron are now 
in the regular Crane line. Think 
what this means in savings over 
custom-made cost—and the time 
you save! And by no means are 
these valves new and untried! 
They've been made on special 
order for years: Their design and 
materials have enviable perform- 
ance recordsin chemical processing 
under the most exacting conditions. 

Now-—your corrosive piping 
services don't require special 
valves any more: You choose them 
from complete alloy lines in Crane 
stocks—at nominal cost! 


NICKEL 
MONEL 


-EVERDUR 


NICKEL-IRON 
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PRECISION PRODUCTION is becoming more important 
in the chemical, food and process industries where close 
specifications must be met in making powdered materials. 
This accounts for the dominant use of Raymond pulverizing 
and separating machinery in the manufacture of superfine, 
high purity products, such as chemical hydrate, insecticides, 
pigments, plastic compounds, and other fine, dry, impalpable 
powders. 


A diversified line of different type mills provides an answer 
to many exacting problems not only in methods of handling 
but also in the character of finished materials. Inquiries are 
welcomed on special problems involving powdered products. 


FINISH GRINDING OPERATIONS 


Raymond Roller Mills are equipped with Air 
Separation for pulverizing and classifying ma- 
terials to finished fineness. Whizzer type sep- 
arators, built-in-the-mill, give wide range fine- 
ness control, valuable in pigment grinding and 
other special operations. Heated air may be 
passed into the mill for evaporating moisture 
from the product while pulverizing. 


DRYING and PULVERIZING 


Raymond Imp Mills are high speed, impact 
type pulverizers which are adaptable to a 
variety of specialized grinding operations. 
Equipped with flash drying, the Imp Mill is 
used on such problems as removing four of 
the five molecules of water of crystallization 
from copper sulphate, and delivering a fine, 
dry, uniform powder. 


Ask for descriptive 
bulletins of machines 
in which you are in- 
terested. 


SUPERFINE CLASSIFICATION 


Raymond Mechanical Air Separators, with 
single or double whizzer, are used for classify- 
ing powdered materials to desired fineness up 
to 99.99% passing 325-mesh. Also efficient 
for separating the mill grind from practically 


any type of pulverizer, operating in closed 
circuit. 


LABORATORY TESTING 


Raymond Laboratory Mills and Laboratory 
Separators are built on the same principle as 
the larger commercial sizes of Raymond ma- 
chines. They provide an accurate method of 


making tests on materials or developing new 
products. 


COMBUSTION ENGINEERING COMPANY, INC. 
North Branch Street CHICAGO 


“Bates in Cities « % In Canade Combestion- Engineering Corporation, Lid, Montreal 
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Timesaving Ideas for Engineers 


SPECIAL PUMPS EFFICIENT MIXERS FOR SLUDGES 
CONTAING FIBERS AND SOLIDS 


VICTOR J. MILL President and General Manager 
Lawreace Pump & Machine Corp., Lawrence, Mass. 


_— are seldom thought of as 
mixers or agitators, yet they are 
widely used for this purpose on various 
liquids and semi-liquids, especially for 
sludges containing fibrous and solid 
materials in suspension. A pump when 
properly designed for this service makes 
a very efficient mixer and agitator and 
possesses many advantages. 

Mixing is ordinarily induced by cre- 
ating haphazard currents within the 
liquid to be mixed through some me- 
chanical means, and continuing the 
operation until the desired degree of 
uniformity has been reached through- 
out the whole batch. This is best 
illustrated in the familiar case of a 
spoon and the mixing bowl. 


Fig. 1—Typical arrangement of mixing 
piqnt, using pump as a mixer 


Mixing tonk 


7% 
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Mixing 
pomp 


All of the common types of mixers 
and agitators operate on this principle 
and possess some dead spaces and 
corners where mixing is not done 
thoroughly. Further, a mixer with re- 
volving parts produces a_ certain 
amount of centrifugal aetion which 
tends to segregate the matertfals ac- 
cording to their specife gravity. 


Pump Mixing Action 


With a pump, on the other hand, the 
mixing process is entirely different and 
the system can be made free of any 
dead spaces or corners with a properly 
designed mixing tank. Moreover, the 
centrifugal action in the pump does not 
tend to separate materials of different 
specifie gravities. 

The action of a pump when used 
as a mixer may be divided into three 
distinct stages: (1) mixing or agita- 
tion which takes place within the pump 
itself; (2) mixing induced through 
flow in the pipe; and (3) agitation pro- 
duced in the mixing tank by the return 
stream. This is best illustrated by Fig. 
1 which shows a simple arrangement of 
mixing installation, with. the pump 
used as a mixing and agitating element. 

In this particular arrangement the 
batch of liquid or semi-liquid to be 
mixed is charged into the mixing tank 
and circulated through the pump and 
pipe line until the desired degree of 
uniformity has been attained. 

Considering the different stages of 
mixing in detail, it may be explained 
that, in the first place, as the stream 
of material enters the pump suction it 


Fig. 2 and 3—At the left are two 4-in. mixing pumps, arranged for V-belt drive, handling 

a heavy asbestos sludge used in making wallboard. At the right is a 3-in. direct-connected 

mixing pump circulating a mixture containing a small quantity of solids in suspension, for 
the purpose of keeping the mixture uniform 
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is divided into several small streams 
while passing through the impeller; 
and after being whirled around at the 
rate of several hundred revolutions per 
minute within the casing, it is re- 
united into a single stream as it leaves 
the pump. This stream is bound to be 
absolutely uniform throughout its eross 
section. 

The second stage of mixing, that 
induced by the flow through the pipe, 
is due to the fact that the flow in the 
pipe is not uniform throughout its 
cross section, but is faster in the center 
than along the walls of the pipe. In 
this way a considerable amount of 
mixing takes place longitudinally 
within the pipe, and this is augmented 
further by the turbulence produced by 
the valves and fittings in the line. 

The third stage, that is the agitation 
produced by the discharge stream, will 
vary according to the discharge veloc- 
ity which, in turn, will vary according 
to the pressure developed by the pump. 
The greater the pressure, the higher 
the discharge velocity and the amount 
of agitation produced by the discharge 
stream; and the shorter is the time 
required for the thorough mixing of a 
given batch. 

Referring to Fig. 1, and taking the 
batch to be mixed at 2,500 gal. and 
the pump at 4-in., with a capacity of 
400 g.p.m.; if the batch were passed 
through the pump but once, it would 
result in a cylinder 4 in, in diameter, 
and 4,200 ft. long. This would require 
minutes of pumping. 

This cylinder would be absolutely 
uniform in cross section at any given 
point due to the mixing action which 
takes place within the pump itself, but 
it might vary somewhat in consistency 
aiong its length. However, by dis- 
charging back into the tank and con- 
tinuing the pumping, the different 
portions of this cylinder become inter 
mingled; first, due to the longitudinal 
agitation produced within the piping 
and, secondly, by the discharge back 
into the mixing tank. In this way, 
after a short time, the whole batch 
becomes uniform throughout. 

The action of the pump on the batch 
of material in this case may be com- 
pared to that of a rolling mill on a 
bar of steel which is bent back and 
rolled out again a large number of 
times. 

It should be pointed out that prac- 


6—119 


% 
| 
: 
| 
| 
| 
| 
— Charging 
tank 
| 
& | 
ING 


tically the entire power input, less only 
the mechanical losses in the bearings, 
is utilized in doing useful work. The 
stray currents which in ordinary pump- 
ing are classified as “loss” are in this 
case performing useful work; that is, 
the mixing which takes place within 
the pump itself. 

In addition to its high mechanical 
efficiency and the thoroughness of mix- 
ing, there are additional marked ad- 
vantages in the use of a pump as a 
mixer where slurries containing abra- 
sive materials or materials of fibrous 
character are involved. 

In the case of abrasive materials, 
there are no moving parts or bearings 
within the tank itself and the wear is 
confined exclusively to the pump parts; 
that is, parts which are comparatively 
small and can be made of abrasion re- 
sisting alloys, and which can be readily 
renewed when worn out. 

In the case of sludges or slurries 
containing fibrous materials, there is 
a marked tendency with the pump to 
straighten out the individual fibers and 
to distribute them uniformly through- 


DALE S. DAVIS Chemical Engineering Dept., 


N DEALING with heat balances on 
I furnaces and gas producers, many 
chemical engineers use 1 Ib. of fuel 
fired as the basis and compute, by 
means of the gas analysis, the volumes, 
in cubic feet, of air, stack gas and 
producer gas. In calculating preheat, 
sensible heat losses, hot efficiencies, and 
theoretical temperatures, 
for good data, conven- 


maximum 
there is need 


out the mixture. Further, there are 
no places for the fibers to catch and 
form bunches of fibrous matter. 

This straightening action was illus- 
trated recently in the case of a well- 
known manufacturer of wallboard who 
found that the strength of the board 
was increased 25 percent when using 
the pump as a mixer, all other condi- 
tions such as composition being the 
same as formerly. The result was at- 
tributed to the straightening out and 
the better distribution of the asbestos 
fibers, 


Paper Stock Hydration 


In line with this, it has been found 
that the hydration of paper stock can 
be accelerated by circulating it with 
a pump due, no doubt, to this same 
tendency to straighten out the indi- 
vidual fibers and to distribute them 
uniformly throughout the mixture. 

In addition to serving as a mixer, 
the same pump can be used for charg- 
ing the mixing tank and for unloading 
the batch after mixing, as illustrated 
in Fig. 1. 


SPECIFIC HEAT CHART FOR COMBUSTION GASES 
AIDS SOLUTION OF HEATING PROBLEMS 


Wayne University, Detroit 


iently presented, covering the specific 
heats at constant pressure of CO,, CO, 
O,, H,, N,, CH, water vapor and air. 
The best data appear to have been as- 
sembled in Fig. 1 of the “Principles of 
Chemical Engineering,” where the mean 
molal heat capacity (Mc,) between 60 
deg. F. and the temperature is plotted 
against temperature. In some in- 
stances they are 5 per cent higher than 


) For heat balance cal- 
culations on furnaces 
T and gas producers, this 
specific heat chart 
based on best avail- 
able data facilitates 
} computations and en- 
ables easy interpola- 
tion in the table at 
the lower right 


60 Deg. F. 


400 32-75 25.40 


22 23 2 2D 28 29 
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Mean Specific Heat from 60°F, Btu per 
1000 Cu. Ft per Deg. F 


S00 33.45 26.15 
200 34.10 26.90 
600 34.60 27.50 
00 35.05 28.10 


30 3) 32 33 35 
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Mean Heat Capacities at Constant Pressure Between 


per 1,000 Cu. Ft. per Degree F. 


In order to serve satisfactorily as a 
mixing apparatus, the pump must be 
of correct design and constructed of 
proper materials, which is particularly 
true of a pump for handling fibrous, 
abrasive or corrosive materials. 

The capacity and the pressure to be 
developed by the pump must be given 
due consideration in order that the 
system, as a whole, may be well bal- 
anced and perform at the desired rate. 
Unless these factors rule the design 
and selection of the pump, the system 
will not function efficiently and, in 
addition, may be expensive to operate 
and to maintain. Other factors that 
may need to be allowed for are clogging 
tendencies or liberation of gases which, 
with the wrong design, would cause 
air binding. 

The intrinsic merits of the pump as 
a mixer, as evidenced by a large num 
ber of successful applications, coupled 
with recent developments of special 
pumps for the purpose, make is deserv- 
ing of consideration in all problems 
of mixing and agitating liquids or 
semi-liquids. 


the Eastman data but are of spectro 
graphic origin and are believed to be 
the best now available. 

These data, read from a full scale 
copy of this chart and recaleulated on 
the basis of B.t.u. per 1,000 cu.ft. per 
deg. F., are presented in the table and 
in the accompanying chart. The chart 
is helpful in enabling easy interpola- 
tion, particularly in computations of 
maximum theoretical temperatures 
where trial and error methods are 
usually employed. Those who are using 
Carr and Selheimer’s “Fuels and Their 
Utilization” industrially or as a text 
in combustion will find the chart a 
convenient supplement to the heat bal 
ance chapter, 
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SHARP INCREASE IN DOMESTIC 
NITROGEN CAPACITY 


Potential capacity for the production 
of nitrogen soon will reach 800,000 
short tons a year as compared with a 
production of 424,000 tons in 1939 ac- 
cording to estimates contained in a re- 
port submitted by Dr. R. R. Sayers, 
Director of the Bureau of Mines, to 
Secretary Ickes. 

With .construction of three synthetic 
chemical nitrogen plants now under 
way and a contemplated increase of 
byproduct nitrogen as a result of ad- 
ditions being made to the capacities of 
byproduct coke-oven plants, it is esti- 
mated that sufficient capacity should 
be available within the country to 
make the United States independent of 
imports of chemical nitrogen. 

Before this projected capacity be- 
comes available, however, the Bureau 
states, a considerable portion of our 
normal requirements of chemical nitro- 
gen will have to be supplied by im- 
ports. Even when the full capacity of 
presently planned synthetic nitrogen 
plants becomes available imports may 
nevertheless be needed in the event of 
a national emergency. 

The report shows that production of 
fixed nitrogen in the United States for 
1939 was 280,000 tons, but by sub- 
stantial modernization or alteration of 
existing equipment capacity could be 
substantially increased to about 410,- 
00 tons a year with the new plant 
construction. Three synthetic ammonia 
plants (ineluding the rehabilitation of 
United States Nitrate Plant No. 2 at 
Muscle Shoals) are under construc- 
tion. On completion of this program 
of expansion, the combined production 
capacity of synthetic chemical nitro- 
gen plants will be about 600,000 tons 
a year. 


CHEMICAL COMPANIES FORMED 
AT EDGEWOOD ARSENAL 


Two new companies to increase the 
Army’s defenses against chemical at- 
tack were created at Edgewood Arsenal, 
Maryland, on June 1. They are the 
Second Chemical Co. (Decontamina- 
tion) and the First Chemical Co. 
(Impregnating). The function of the 
Second Chemical Co. will be to elimi- 
hate any enemy gases and chemicals 
employed against supply and evacua- 
tion establishments. It consists of a 
company headquarters and three pla- 
toons, with a total strength of ap- 
proximately 200 officers and enlisted 
men. Each platoon is made up of a 
headquarters and six decontamination 
squads. 

The First Chemical Co. decontami- 
lates and renovates the clothing of 
soldiers who have been exposed to per- 
sistent gases. The company consists of 
approximately 150 men organized into 
company headquarters and pla- 
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toons. Each platoon is capable of oper- 
ating as a separate unit when required. 


SHELL OIL WILL BUILD SECOND 
TOLUOL UNIT IN TEXAS 


Shell Oil Co., Inc., last month an- 
nounced the award of a contract for the 
erection of an additional petroleum 
toluol plant at its Houston refinery. 
According to Dr. R. H. Waser, manager 
of the refinery, this plant will be a 
duplicate of America’s first petroleum 
toluol plant which went into operation 
there last December. The combined 
capacity of these plants will be 4,000,- 
000 gallons per year. 

Shell research scientists have per- 
fected two processes whereby toluol 
can be manufactured from petroleum. 
The first of these—the one to which the 
new plants are adapted—-is a process 
by which toluol is obtained from crude 
oil by distillation and solvent extrac- 
tion. The second process involves the 
rearrangement of petroleum molecules 
under heat and pressure to give toluol. 
If need be, this second process can be 
utilized to supplement the first. 

The contract for the new Shell plant 
has been awarded to the C. F. Braun 
Co., of Alhambra, Calif., and is expected 
to be completed by Oct. 1. 


FERTILIZER TRIAL SET FOR 
NEXT JANUARY 


Pleas of not guilty were entered in 
the anti-trust suit by most of the 
fertilizer industry companies and indi- 
viduals who are defendants. However, 
the Superphosphate Association and its 
member companies and the individuals 
representing them entered a plea of 
nolo contendere on the opening of the 
court proceedings at Winston Salem, 
N. C., May 12. One company and one 
indivdual were eliminated from further 
proceedings by a government motion. 

The court set January 5, 1942, as the 
date for beginning of the trial of the 
defendants remaining for court con- 
sideration. When the trial opens, it is 
expected to extend for a period of six 
to eight months. Meantime, elaborate 
preparations are being made by the 
industry for suitable defense through 
cooperative action. In effect, the Na- 
tional Fertilizer Association, one of the 
defendants, is serving as a central co- 
ordinating agency in these matters. 


AMERICAN POTASH STRIKE HITS 
POTASH AND BORAX 


The strike of the employees of Ameri- 
can Potash Chemical Co. at Trona, 
Calif., which began March 14, was still 
before the National Defense Mediation 
Board at the end of May. Not only 
has production of borax, boric acid, 
potash chemicals and lithium products 
been interrupted, but also shipment 
of stocks on hand at Trona has been 
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prevented. As a result, Western users 
of potash chemicals, and Eastern glass 
and chemical companies depending on 
crude lithium and borax supplies, have 
had difficulties. 

About five years ago labor troubles 
of this company began with the dis- 
charge of certain employees who subse- 
quently persuaded N.L.R.B. that they 
had been discharged for union activity. 
These men were finally rehired and 
financial settlements made with them 
in 1940. But it was not until January, 
1941, that N.L.R.B. certified to the 
company that the C.1.0. subsidiary was 
the recognized bargaining agency for 
the employees of the company. 


DECREE FILED IN NITROGEN 
ANTI-TRUST SUIT 


The Department of Justice on May 
29, announced the filing of a complaint 
and entry of a civil decree in the U.S. 
District Court for the Southern Dis- 
trict of New York against the Allied 
Chemical & Dye Corp., The Barrett 
Co., Semet-Solvay Co., The Solvay 
Process Co., and BE. I. du Pont de 
Nemours & Co., for alleged violation 
of the antitrust laws through re- 
straints in the production and sale of 
fertilizer nitrogen. 

The decree provides for far-reaching 
changes in the marketing of agricul- 
tural nitrogen, requiring Allied Chem- 
ical, The Barrett Co., Semet-Solvay, 
and Solvay Process to discontinue, 
after a period allowed for adjustment, 
the present Nitrate Agency plan of 
distribution. These companies are en- 
joined after April 1, 1943, from em- 
ploying the producer agency contract 
(the present method of distribution) 
or from setting resale prices to be 
charged for nitrate of soda by mixed- 
fertilizer manufacturers or dealers. 
Similarly, the Sulphate of Ammonia 
Agency, which The Barrett Co. has 
operated for many years, will be lim- 
ited, after an interval of adjustment, 
to 35 percent of the domestic pro- 
duction of sulphate of ammonia sold 
for domestic consumption. The com- 
plaint alleges that in a recent year 
The Barrett Co, controlled approxi- 
mately 80 percent of the domestic 
production of sulphate of ammonia. 
The Barrett Co. is also enjoined from 
any exclusive agency contract. 
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News from Washington 


WASHINGTON NEWS BUREAU, McGRAW-HILL PUBLISHING CO. 


y+ for “all-out” action by 

the President and his aides is 
now available. In view of the priority 
authorization, the act signed by the 
President at the month end, it is not 
quite evident why the War Department 
is asking for additional authority in 
the bill of very sweeping phraseology 
recommended by it to Congress on 
June 2. Nevertheless, this bill, though 
sharply criticized, will probably be 
passed. And then personal affairs as 
well as all industry activity will be 
subject to government orders. 

Shortage of industrial materials be- 
comes increasingly evident in many 
fields. This is going to compel the ex- 
tension of priority rules to many com- 
modities of which it appeared even a 
few months ago that there was an 
abundance. The purpose of such prior- 
ity rulings will be not only to supply 
defense with the goods wanted, but 
also to reduce industrial activity else- 
where, This reduction is planned both 
to curtail publie spending on non- 
essentials and to make available more 
skilled workers from industries that 
slow down. These men will, of course, 
be expected to transfer to the speed- 
up defense plants in which their skills 
are needed, 

Despite the authority to achieve 
these general changes, Washington has 
been proceeding in a piecemeal fashion. 
Perhaps the most serious criticism of 
the Administration has been that little 
drastic action is taken until situations 
are badly confused; and even then 
many of the actions taken are of palia- 
tive rather than fundamental nature. 


Goods Shortages 


Chemical process industries are al- 
ready experiencing unexpected varie- 
ties of goods shortages, or difficulties 
of supplying their normal markets. 
Perhaps most conspicuous in the May 
discussions have been the troubles of 
petroleum industry. The gasless Sun 
days of World War days will probably 
have to be imitated this year. And 
some users of fuel oil will probably 
have to go without unless new trans- 
port capacity can be quickly developed. 
Transfer of tankers from normal Gulf 
Coast to Eastern seaboard = runs 
(mainiy to aid Britain) leaves the 
Northeastern area seriously short of 
petroleum products. 

Substantially all metals are now un 
der priority control of either voluntary 
or mandatory form. Thus, a priority 
order based on some government busi- 
ness is heeoming increasingly neces- 
sary even for equipment repairs, and 
spare parts. The inadequacy of steel 
capacity long denied was finally recog- 
nized the first of June. But the re- 
vised Gano Dunn report probably fell 
far short of a complete picture of the 
inadequacy of steel supply expected 
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next year. Some even estimate that 
perhaps 25 percent of normal civilian 
usage of steel may be interrupted for 
defense manufacture. 

Shortage of electric power has been 
aggravated by the Spring drought in 
many Eastern states. T.V.A. has al- 
ready begun rationing of energy supply 
for electrometallurgical electro- 
chemical activities. Even with generous 
rainfall during summer, it is unlikely 
that all of the normal activities in 
many water sheds can be supplied be- 
cause the power requirements have ex- 
panded beyond installed electricity 
generating capacity. And the building 
of new power generating facilities on 
short notice has become impossible be- 
cause of the congested conditions of 
equipment shops. 

Perhaps most direct in its impact on 
defense work has been the bad unhbal- 
ance in explosives manufacture. The 
Army has not been able to coordinate 
accurately the production of propel- 
lent powder (smokeless) with the out- 
put of high explosives (mainly TNT) 
and the production of shells and am- 
munition components. Thus, some 
parts or supplies are piling up beyond 
convenient storage capac:ty and other 
essentials of complete ammunition are 
wholly unavailable. Washington fears 
that shortage of ammonia later this 
year and early next year may further 
aggravate this already bad situation. 


Aluminum and Magnesium 


War’s insatiable demand for alum- 
inum and magnesium has skyrocketed 
current estimates of needed production 
capacities to a minimum of 1,500,- 
000,000 pounds of the former and at 
least 150,000,000 pounds of the latter. 
Both goals, at the end of May, were 
short by a margin greater than the en- 
tire 1939 production. 

It is now recognized that government 
money will have to finance all the ad- 
ditional capacity, about 500,000,000 
pounds of aluminum and 75,000,000 
pounds of magnesium. Present “built 
or building” capacities are 900,000,000 
pounds of aluminum (plus 200,000,000 
pounds from Canada) and 75,000,000- 
80,000,000 pounds of magnesium. De- 
cision that the government will enter 
the field has opened up a shart squab- 
ble between OPM and anti-monopoly- 
minded New Dealers, the latter argu- 
ing against permitting Aluminum Co. 
of America to operate the additional 
facilities and in favor of outright gov- 
ernment ownership with “temporary” 
private industry management on a fee 
hasis. Alternative is a Defense Plant 
Corp financing arrangement which car- 
ries an option to the private operator 
to buy the plant at the end of the 
emergency. 

At the end of May it appeared cer- 
tain that Reynolds Metals Co., which 


began production of virgin aluminum 
during the month, would get the job 
of operating 200,000,000 pounds of 
government plant capacity, that Alcoa 
would get a big chunk of the remainder 
and one or more of the fabricators the 
rest. Reynolds itself spiked New Deal. 
ers hopes that the entire government- 
sponsored production could be diverted 
from Alcoa by taking the practical 
viewpoint that it could not stretch its 
operating staff beyond the 200,000,000 
pound limit. 

Cost of the government adventure 
into aluminum and magnesium, ac 
cording to estimates of Federal Loan 
Administrator Jesse Jones, will total 
around $300,000,000, including invest- 
ment in fabricating facilities. In sky 
rocketing the estimates of the light 
metals, however, neither OPM nor the 
New Dealers apparently have given 
much, if any, consideration to the ratio 
between these capacities and the sup 
ply of other “war metals” for which 
“ultimate” limit of capacity can be 
calculated, copper, for instance. In 
fact, it is rather openly conceded that 
OPM’s aluminum and magnesium esti- 
mates of need were put at a level high 
enough to assure adequately supply 
“once and for all.” 

In addition to the stupendous addi 
tion to domestic production facilities 
contemplated, RFC, at the instance of 
OPM, has negotiated a purchase of 
340,000,000 pounds of aluminum from 
Canada for delivery over the next two 
years. Price was announced as $63-- 
000,000, which figures out to around 
18.5 cents per pound. This 1.5 cent 
premium over domestic price is under- 
stood to have been agreed upon as a 
means of strengthening Canadian dol- 
lar exchange. Of the purchase price, 
$25,000,000 is being paid in advance to 
finance expansion of Canadian produe- 
tion facilities. 


Munitions Plants 


Delays in contracting for the second 
chain pf government munitions plants 
has reached the point of causing some 
undercurrent of concern in defense 
quarters. The situation is not clear 
enough for attaching blame but it is 
true that the Army’s high hopes of 
getting the new construction underway 
early to take advantage of spring and 
summer weather are dwindling day by 
day. In OPM quarters concern is felt 
lest the delays neevent completion of 
powder and shell plants soon enough 
to load the weapons of tanks, guns and 
planes now building. 

Site and management problems are 
given as the major reasons for the fact 
that at the end of May none of the 
second series of plants was under com 
tract, money for which has been avail- 
able for weeks. Both these problems 
are leading to one answer which modi- 
fies previous plans—there will be vast 
expansion arranged at sites of th first 
chain of plants now building or | 
operation. It is still contemplated t 
locate additional smokeless, TNT and 
similar factories west of the Mississip)" 
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but indications are growing that a 
large portion of the money for these 
purposes will go for additions at pres- 
ent sites, where existing management 
can take on the added load and where 
transportation to Atlantic ports is 
quicker and easier. 

Early in June the War Department 
announced that Chattanooga, Tenn., had 
been selected as a site for a TNT plant 
to cost $39,000,000. It also was an- 
nounced that a shell loading plant 
would be built at Parsons, Kans., to 
cost $35,000,000 and another at Tex- 
arkana, Tex. to cost $45,500,000. In 
all three cases the authorization in- 
cludes funds for the purchase of land, 
construction of buildings, building in- 
stallations, machinery and equipment. 


Allocation of Cork 


The nation’s supply of cork, esti- 
mated to be about 45,000 short tons on 
June 1, and all future imports are 
now “impounded” and subject to re- 
lease only under direction of OPM’s 
Priorities Division. Allocations will be 
made monthly first to defense orders 
and secondly to non-defense uses under 
the following formula: 

First, for civilian uses essential to 
public welfare; second, to minimize 
hardship on labor or business; third, 
in proportion to past requirements and 
to insure an equitable distribution; 
fourth, in relation to the availability 
of substitutes. In all civilian alloca- 
tions, persons discriminating against 
defense orders will be subject to being 
eut off from supplies. 

Cork imports last year totaled 
207,000 short tons and because of 
world conditions and shipping short- 
age, 194] imports are estimated at 
121,000 to 150,000 tons. Total defense 
and civilian requirements for 1941 are 
estimated at 172,000 tons. 

For the present, at least, cork uses 
in floor coverings, which take about 
10 percent of normal supply, and in- 
sulating board, taking 40 percent nor- 
mally, are expected to share the bull 
of curtailment to maintain adequate 
supplies for cap linings, gaskets and 
Washers and other types of insulating 
products, 


Price Controls 


The broad OPACS policy described 
in these columns previously is being 
pressed by Administrator Henderson, 
but still on a spot or emergency basis. 
He has thus far resisted the proposal 
that all prices be frozen at former 


levels and then relief be given as need” 


may he demonstrated. During May, 
action was taken with respect to cer- 
tain textile yarns, kraft paper, ammon- 
lum sulphate for fertilizer use, soap 
ils, and various other commodities 
which are products of process industry. 
No formal price-fixing has yet de- 
Veloped on chemicals, however. In 
most cases actions have been limited 
‘© recuests that prices be maintained 
at the level of recent quotations. This 
Was the form used in the action on 


ammonium sulphate, for which bypro- 
duct coke-oven producers were re- 
quested to continue base prices of $28 
per ton which prevailed during the 
latter part of the last fertilizer year. 

Administrator Henderson has an- 
nounced that he will urge O.P.M., La- 
bor Department, and others dealing 
with wages to avoid wage increases 
that will start upward price spiraling. 
But the effectiveness of such a re- 
quest is questioned in view of the fact 
that mediation and conciliation ef- 
forts, primarily concerned with con- 
tinuing defense work, generally lead to 
wage increases. 

Under Dr. J. K. Galbraith, who 
heads the Price Division of OPACS, a 
chemical division is being organized. 
This unit will deal with fact finding 
matters and report to the executives 
of OPACS recommendations regarding 
chemical price controls. Temporarily, 
Dean Harry A. Curtis, of the Uni- 
versity of Missouri, is advising regard- 
ing the organization of this project. 


Anti-Trust Relief 


During the last few weeks the De- 
partment of Justice has developed a 
new philosophy of defense cooperation. 
Attorney General Jackson has an- 
nounced categorically the approval of 
the formation of industry committees 
when these are required by O.P.M. or 
OPACS. Exemption from prosecution 
for violation of the monopoly laws is 
promised when bona fide cooperation 
on necessary defense undertakings is 
carried out in good faith. However, the 
Justice Department reserves the right 
to begin a civil action to enjoin further 
cooperation if it later develops that 
this is not in the public interest, and 
if such actions continue after notice 
to desist has been given to industry. 

Despite this measure of relief in 
broad policy matters, the Department 
continues to press the charge against 
certain industries that foreign control 
is still exercised unreasonably through 
ownership abroad of patents. The cur- 
rent investigation of this subject is 
being continued; and with the enlarged 
funds granted for the n\t fiseal year. 
the inquiry may be exte:.led into new 
areas subject to suspicion as to the 
legality of present practices alleged to 
be influenced from abroad. The Depart- 
ment gives the impression that it 
thinks that German influence is par- 
ticularly obnoxious in certain chemical 


fields. 


Chemical Miscellany 


Export Controls —Numerous additional 
commodities are now subject to export 
control. And the effect of the export 
license act has been extended so that 
movement of goods out of the Philip- 
pines to foreign destinations requires 
license for any commodity which would 
need such a permit for movement from 
continental United States. This plugs 
a gap from which exports of fats and 
oils and other commodities were leak- 
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ing into undesirable Oriental trade 
channels. 


Trade Treaties --The State Depart- 
ment announced the middle of May 
that it was negotiating new trade 
agreements with Argentina and Ura- 
guay. Quite a number of commodities 
of chemical interest will be considered 
among goods for which tariff conces- 
sions may be granted to these Latin 
countries. As in all former negotia- 
tions, any concessions granted in a 
single treaty will be applicable to im- 
ports from any country, not only the 
one with which the agreement is made. 


Inventory Controls —Procurement of 
many classes of goods, including prac- 
tically all important industrial metals, 
requires a report from the purchaser 
on stock on hand as well as his pros- 
pective need. This technique of inven- 
tory control is planned to avoid both 
hoarding and premature buying which 
have caused considerable difficulty with 
some commodities. 


Engineer Training—The Office of Edu- 
cation is making plans for a greatly 
enlarged program of emergency train- 
ing in college-grade engineering courses. 
This E.D.T. (Engineer Defense Train- 
ing) plan provideg both for pre-employ- 
ment courses and for training of men 
after engagement in the defense indus- 
tries. The latter program frequently 
results in important upgrading of 
technical men in jobs for which they 
are not otherwise readily prepared. 
Employers who need such educational 
assistance should describe their prob- 
lem either to the Office of Education 
or to the dean of some nearby engineer- 
ing school who will help them with the 
full facilities of his institution. 


Borax Priorities—Borax and _ boric 
acid are the first chemicals to come 
under full priority control. Effective 
June 9, direct military requirements 
receive a preference rating of A-8 or 
first call on available supplies. Manu- 
facturers of borosilicate glass are rated 
at A-9, so these demands are put 
ahead of other requirements pending 
the temporary shortage. 


Cancellation Bonus —A significant 
item is included in one American 
Smelting and Refining Company con- 
tract with the government. This pro- 
vides that Metals Reserve Co. may 
terminate the contract for 50,000 tons 
of zine if it desires during the delivery 
period by payment of 2% cents per 
pound for ail metal for which delivery 
has not been made up to the time of 
settlement. This provision in the 
nature of a liquidation clause permits 
the fixing of a price for the zine, 7.25 
cents per pound, at a lower cost to the 
government than would be necessary 
if the Company was not to be protected 
against unexpected cancellation of its 
contract. Such a businesslike deal is 
possible with the R.F.C. subsidiary in- 
volved, but usually is not considered 
possible on other direct contracts, as 
with the Army and Navy. 
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POTATO STARCH PRODUCTION TO 
START IN BRITISH COLUMBIA 


Establishment of a plant to manu- 
facture starch and glucose from sur- 


plus potatoes, in New Westminster, 
British Columbia, this fall, was an- 


nounced by J. Lifszye, a former di- 
rector of European starch factories, at 
a meeting of potato growers at Milner, 
B. C., recently. Mr. Lifszye stated he 
is a member of a family which has 
been in the starch manufacturing busi- 
ness for several generations and they 
possess secret processes, 

He explained that his company has 
all the finances necessary to operate a 
plant to handle up to 12,000 tons of 
potatoes annually. All they require 
is a continuous supply for which they 
will pay from $8 to $10 per ton. Con- 
struction of the plant will commence 
in October as delay is being experi- 
enced in securing machinery. The plant 
will operate six days a week for nine 
months of the year. Potatoes required 
must contain from 20 to 22 per cent 
dry matter. He pointed out that this 
plant could manufacture 2,000 tons of 
starch or equal to the requirements of 
British Columbia. 


COMMERCIAL SOLVENTS HOLDS 
ANNIVERSARY CELEBRATION 


The twenty-first birthday  anni- 
versary of Commercial Solvents Corp. 
was celebrated May 8, with a dinner- 
dance held at Terre Haute, Ind., where 
the parent plant is located. Over six 
hundred were in attendance ineluding 
executives from the New York office 
and from the other plants of the corpo- 
ration which are located at Peoria, 
Ill.; Harvey, La.; Westwego, La.; and 
Agnew, Calif. Henry E. Perry, vice- 
president, acted as toastmaster and 
Major T. P. Walker, president, de- 
livered an interesting address. 

The featured event of the evening 
was the surprise announcement of the 
formation of the “Twenty Year Club.” 
Maynard C. Wheeler, production man- 
the thirty-five candi- 
dates and Major Walker gave to each 
one a handsome gold watch suitably 
inscribed to commemorate the occasion. 


ager, presented 


SHIPMENTS OF ALUMINUM SALTS 
MAKE NEW RECORD 


Aluminum salts shipped in 1940 ex- 
ceeded those in the previous peak year 
of 1939 by 4 percent in quantity and 
% percent in value, according to the 
Bureau of Mines. Producers reported 
the shipment of 513.520 
valued at $12,882,578 compared with 
194,032 tons $11,813,299 in 
1939. aluminum sul 
phate, the principal product of the 
aluminum salts industry, totaled 
163,799 tons in 1940 compared with 
$43,029 in 1939 and 374.248 in 1938, 
denoting an increase in 1940 of 5 and 
Sales of 


short tons 
valued at 
Shipments of 


24 percent, 
aluminum chloride advanced 22 percent 
over those in the previous yea Ship 
alumina in 1940, excluding 
the aluminum industry, 


respectively. 


ments of 


that used by 
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increased 9 percent in quantity and 26 
percent in value over 1939. 

Aluminum salts and alumina manu- 
facturers reported the consumption of 
approximately 189,000 long tons of 
dried bauxite, 8,047 short tons of alu- 
mina, 2,076 tons of aluminum metal, 
and a quantity of clay, alunite, beryl 
and chromite residue. It should be 
noted that of the alumina shipped in 
1940, about 31 percent was used in the 
manufacture of aluminum salts, chiefly 
iron-free aluminum sulphate, aluminum 
chloride, and sodium aluminate. About 
61 percent of the bauxite used by the 
chemical industry was domestic. 


RECORD FOR SALT PRODUCTION 
LAST YEAR 


Domestic production of salt hit a new 
high last year according to reports from 
the Bureau of Mines. The output 
reached a total of 10,003,448 short tons 
valued at $26,118,107 as compared with 
9.277.911 tons valued at $24,509,680 in 
1939. The 1940 preduction came from 
83 plants of 66 companies in 13 States 
and also included Puerto Rico produc 
tion. Fully 50 percent of annual pro 
duction is used in manufacturing 
chemicals and at least another 25 per 
cent for other industrial purposes. 

Preliminary figures of the Bureau of 
Mines show that new 
established for production and sales of 


records were 


‘cadmium. Production of metallic 
cadmium was reported at 6,101,000 1), 
or a gain of 38 percent over the 1959 
figure. Apparent consumption—metal 
and in compounds—is estimated at 
6,900,000 Ib. with the cadmium content 
of the compounds estimated at 785,000 
Ib. or 16 percent higher than in 1939. 
Compounds produced included litho- 
pone, oxide, sulphide, sulphate, and 
hydrate. 


MANUFACTURING CHEMISTS HOLD 
ANNUAL MEETING 


The 69th annual meeting of the 
Manufacturing Chemists’ Association 
was held at Skytop Lodge, Skytop, Pa. 
on June 5-6. At the business session 
the present officers were reelected for 
They are, Lammot 
duPont, E. I. duPont de Nemours & 
Co., president; George W. Merck, 
Merck & Co. and Charles Belknap, Mon- 
santo Chemical Co., vice-presidents; 
J. W. MeLaughlin, Carbide & Carbon 
Chemicals Corp., treasurer; and War- 
ren N. Watson, secretary. 

Speakers who discussed the national 


the ensuing year. 


defense with reference to the chemical 
industry included Brig. Gen. T. 
Harris. Jr.. Lt. Col. J. P. Harris, 
Maj. C. V. Morgan, and Dr. H. E, 
Howe. The Synthetic Organic Chem- 
ical Manufacturers Association was 
host at the union dinner. 


Byproducts Obtained from Coke-Oven Operations in the United States in 1940’ 


(Exclusive of screenings or breeze) 


Sales 
Value 
Product Production Quantity Total Average 
Tar... gal. 673,286,517 350 691,110 $16,051,496 $0. 046 
Ammonia: 
Sulfate Ib. 1,436,462,003 1,453 008,364 17 168 
Ammonia liquor (NH; content) Ib. 56 938 ,798 56 249 546 1,798,109 032 
19 ,277 
Sulfate equivalent of all forms y . Ib, 1,664,217,195 1,678 ,006 ,548 
Gas: 
Used under boilers, ete ..M eu. ft. 36 498 , 403 2,648 328 073 
Used in steel or affiliated plants ..M eu. ft. |°833,761,720 305 , 890 ,735 31,171,675 102 
Distributed through city mains ..M eu. ft. 151,688 ,271 43 ,931 ,892 290 
Sold for industrial use M eu. ft. 29 563 , 146 3,650,152 123 
833 ,761 ,720 523 ,640 555 81 402,047 155 
Light oil and derivatives: 
Crude light oil Pe gal. °215,213,667 10 ,670 829 oso 
Benaol, crude and refined gal. 31,880,556 31,121,220 3,941 364 1.27 
Motor benzol gal. 101,140,079 95 329,911 8 ,037 ,526 OS4 
Toluol, crude and refined gal. 26 406 , 407 25 918,829 6,282 ,946 242 
Solvent naptha gal. 5,220,979 4,742,859 754 578 159 
Xylol gal 5,645 993 5,335,574 1,239 232 
Other light oil products gal 7,500,617 5,110,041 419,081 (82 
‘177,794,631 177 , 883 , 104 21,504,129 121 
Naphthalene, crude and refined Ib. 72,426 443 72 476 1,248 17 
Tar derivatives: 
Creosote oil, distillate as such gal. 27, 150,656 16,798 1,832,348 
Creosote oi! in coal-tar solution gal. 2,449 812 923 766 114,771 124 
Pitch of tar net tons 307 ,040 1,743 11,641 6.679 
Other tar derivatives 2,298 ,328 
Light carbolic oil gal. 2,431,293 2,399,778 215,865 090 
Phenol gal. 82,045 71,340 29,130 408 
Pyridine, crude and refined gal. 241,075 218,165 296 441 1 359 
Sodium phenolate gal. 168 ,285 168 287 13 ,528 080 
389 , 825 


Other products®. . 


Value of all byproducts sold 


\) Includes products of tar distillation conducted by coke-oven operators under same corporate name, except, 
ever, phenol and other tar acids produced at Clairton, Pennsylvania. 
(8)Refined on premises to make the derived products shown: 207,272,848 gallons. 
(°)Ammonia thiocyanate, asphalt paint, cyanogen, sodium carbolate, sodium | 


heating ovens. 
gallons of derived products. 


siate, spent soda solution, sulfur, vented vapors, and a small amount of miscellaneous products. 


6145,081,877 


ow- 
(2)Includes gas wasted and gas used for 
(4) Total 

rus- 


(6)Exelusive of 


value of breeze production, which in 1940 amounted to $8,472,114. 
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DAY, nearly every loaf of bread you pick up is vitamin 
hed. The vitamin concentrates, so essential to a healthy 
yand healthy nerves, which two years ago were sold 
across the drug store counter, are now available to all. 
n't be a listless America that faces the future, for the 
les of America’s tables are being fortified—with vitamin 
pets largely made in Pfaudler Glass-Lined Steel Equipment. 
veloped in glass in the laboratory—transferred to Pfaudler 
slined Equipment in the pilot plant—and now being 
hesized and extracted on a cost-lowering mass production 
ill in Pfaudler Equipment. Here is a new industry which 
eady an essential part of America’s defense and which, 
many others, depends for the purity of its product upon 
ier Glass-Lined Steel.* 
‘peration in the development of new processes, new prod- 
ind new industries is a familiar story to Pfaudler Engineers. 
tompt utilization of this collection of specialized skills 
ve you many a needless production headache. 


FAUDLER 


AUDLER CO., Executive Offices: Rochester, N. Y. Factories: Rochester, . 


iDyria, O. Branch Offices: New York, Boston, Philadelphia, Chicago, 
es Plaudler Sales Co., San Francisco and Los Angeles. Pepresénta- 
Principal cities. 


*Pfaudler Glass-Lined Steel is resistant to all acids (except HF) 
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PACKING 
Costs 


Make Your 
Next Packing Job 


L-A-S-T! 


During these days of increased 
production, it is especially 
annoying and costly to ex- 
perience shutdowns due to 
packing trouble. 


There is a solution. Install 
France “Full-floating” Metal 
Packing in your engines, 
pumps and compressors. The 
result is increased efficiency. 
And each job lasts for years 
without maintenance expense. 
Saves money, too, in the long 
run. 


Installation is a simple proce- 
dure. See that the rings are in- 
stalled as lettered to corre- 
spond with similar 
letters on the case. 
As simple as A-B-C. 
Write for details and 
Catalog M-4. Make 
Gvorenteed/ your next packing 
job L-A-S-T! 


THE FRANCE PACKING COMPANY 


Tacony Philadelphia Penna. 
Branch Offices in Principal Cities 


Original 


FRANCE 


METAL PACKING 


Sold on 
opproval 


GERMAN CHEMISTS DEVELOP FOOD SUBSTITUTES TO 
OFFSET LOSS IN NATURAL SUPPLIES 


Special Correspondence 


chemistry has become in- 
creasingly important since the 
Reich embarked on its self-sufficiency 
program and especially since the war 
eut Germany off from many sources 
of food supply. Realizing that mal- 
nutrition was a significant factor in 
the breakdown of German civilian and 
military morale in the World War, 
scientific institutes and industries, un- 
der government direction, have been 
working to overcome national diet de- 
ficiencies and to prevent a_ similar 
breakdown. Just as the blockades of 
the Napoleonic wars stimulated the 
development on the continent of beet 
sugar as a substitute for overseas cane 
sugar, and the World War gave an 
impetus to perfecting synthetics such 
as nitrates and rayon, the present war 
has furthered development of food sub- 
stitutes utilizing the most recent 
knowledge of vitamins and nutrition. 
Work in the nutritional chemistry 
field has been carried out at practically 
all of the 68 university and college in- 
stitutes as well as in industry. Among 
present prominent German biochemists 
are Dr. Windaus, director of the chem- 
ical institute of the University of Goet- 
tingen, known in the Reich as _ the 
discoverer of anti-racchitic vitamin D 
and synthesizer of Vitamin Bl; Dr. 
A. R. Kuhn, director of the Kaiser Wil- 
helm Institute for Medical Research at 
Heidelberg, whose analyses of organic 
pigments and enzymes made possible 
the subsequent synthesis of such vita- 
mins as A, B2, and B6; and Dr. H. 
Wieland, director of the chemical insti- 
tute of the University of Munich, 
known for his work in enzyme chemis- 
try and the chemistry of steroles. 
Cooperating with the institutes and 
carrying on research of their own, 
pharmaceutical divisions of Reich chem- 
ical concerns have been producing in- 
creasing amounts of vitamin tablets 
which have been distributed free on a 
large scale to school children of the 
Reich and occupied countries and to 
adults in some of the larger population 
centers. Tablets developed by a phy- 
sician, Dr. Morell, containing chiefly 
vitamins B and C have recently been 
distributed to metal and other heavy 
duty workers to boost their vitality 
in the spring months when fresh veg- 
etables are not available. Successful 
experimentation to increase the fat 
content of milk through adding vitamin 
Bl and B2 in suitable form to fodder is 
reported in the “Kliniseche Wochen- 
schrift.” By supplying yeast, betabian, 
and lactoflavin to the cows the average 
fat content of their milk increased from 
3.2 to 3.6 percent, a relative rise of 
13 percent, without a decline in the 
total milk yield. If such feeding were 
widely carried out, it would help to 


reduce northern Europe’s milk and but. 
ter shortages, which are still severe 
despite improvement recently. 
Production of margarine through 
adding refined and hardened plant oils 
to animal fats goes back in Germany 
to the 80’s of the last century. Re. 


cently margarine made entirely of plant 


oils, such as rape seed oil, is being 
produced and marketed in half-pound 
cakes. That margarine has not been 
entirely satisfactory as a butter sub 
stitute is indicated in a recent govern 
ment decree which requires that a con- 
centrate of vitamin A be added to all 
foods consumed in piace of animal fats 
and butter. The concentrate, obtained 
from whale- and fish-liver, must first 
be deodorized and disagreeable flavo 
removed before it can be used to fortify 
other foods. Similarly, in Norway 
herring oil, from which the taste has 
been removed, is used in larger quan- 
tities to replace olive oil. 

Since the animal fat problem ir 
northern Europe is largely a questio 
of insufficient cattle fodder, the Bergir 
Holzhydrolyse company, with govern: 
ment subsidy, has been experimenting 
to develop a suitable protein catt! 
fodder in connection with wood sugai 
ization processes. Similar work also 
has been carried on in Sweden and Fin- 
land, countries also short in fodder 
but rich in forests. A recent announet 
ment that eight cellulose fodder fa 
tories are to be erected in German 
indicates that this substitute fodd 
will be used on a large seale. Man 
factured from chemical wood pulp @& 
Herbst “cell flour” or in cheaper rolle 
dry form under the Liebsch proces 
and mixed with egg white, oats 
molasses, and carbonic calcium, in ev 
perimental feeding the fodder has bee! 
supplied to horses at the rate of 4 kg 
per day. It is claimed that horses 
eating it had no digestive trouble no! 
loss of weight or energy. It is planned 
to use it for feeding cattle as well a 
horses. 

The Reich’s utilization of process 
requiring growing amounts of cellulose 
has become possible only with requis! 
tioning of timber from oceupied tert 
tories and increasing imports fret 
Scandinavian countries. In the past 
four years, consumption of wood If 
cellulose in the Reich has more than 
doubled as the paper, rayon, and ce 
wool industries have stepped up se 
puts. To get around the necessity ¢ 
imports as well as to utilize available 
beech wood supplies, consumption 
beech wood has been pushed fret 
500,000 cubic meters in the forest yet" 
1937-8 to an estimated 2,400,000 meter 
during the current year, which 1s ™ 
accordance with the goal set up by the 
Reich’s Four Year plan in 196. Dur: 
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ing the same period consumption of 
pine timber for chemical pulp increased 
only from 1,300,000 cubic meters to 
an estimated 1,900,000 cubic meters. 
Since processes able to use inferior 
woods have been developed, the gov- 
ernment hopes to increase cellulose 
production by promoting cultivation of 
more quick-growing poplar trees and 
certain pine, birch, and ash trees. 

To supplement wood cellulose, in- 
creasing amounts of other cellulose 
sources are being tapped. Straw cellu- 
lose production in the old Reich has 
risen from 52,000 tons in 1936 to 77,000 
metrie tons in 1939, while use of yellow 
straw for cardboard and paper in- 
creased from 87.000 to 103,000 tons in 
the same interval. To utilize Holland’s 
excess straw, the Dutch “Aku” rayon 
combine, with the German Vereinigte 
Glanzstoffe and Phrix concerns, has 
recently undertaken production of cell 
wool from straw at Arnhem. Holland 
in 1938 had 2.5 million tons of straw, 
of which only 200,000 tons were used 
domestically for carton fabrication, 
while the rest was exported. France, 
which heretofore has had only a slight 
production of cellulose from wood, and 
that in a few plants in southern France 
processing spruce and chestnut woods, 
is now reported to be making plans for 
extensive cellulose production from 
straw. 

That some of the new dramatically 
announced raw materials are not al- 
ways up to immediate expectations is 
indicated by the admission in the 
Chemische Fabrik that first attempts 
to obtain bast fibers for textiles from 
fresh potato tops have not been eco- 
nomic because of a fiber yield of only 
1.6 pereent. The potato vine cellulose 
structure differs from that of straw 
and wood, although it is somewhat like 
that of beech cellulose. It has been 
found, however, that with pre-drying 
and other treatment. the cellulose con- 
tent can be concentrated so that it is 
suitable for paper manufacture. Potato 
tops are, therefore, being gathered 
under direction of the central potato 
growing and distributing organization 
(Hauptvereinigung der Kartoffelwrit- 
schaft) and are being pressed into 
briquettes for manufacture of paper by 
the Schwarza cellulose and the Croell- 
witz paper factories. Because of the 
strength and whiteness of the fiber, it 
is claimed a good type of paper can 
be made, either on the basis of potato 
fiber alone or in mixture with straw 
cellulose. Whole newspapers and pub- 
lications are already being printed on 
the so-called “Solanum” paper (from 
solanum tuberosum, botanical name for 
potatoes). Since Germany is a large 
potato producing country it is hoped 
to develop a feasible process to divert 
potato cellulose so that it may find 
use in the textile industry. 

n addition to using wheat- and rye- 
Straw for cellulose wool, coarse hemp- 
like textile fibers from hop vines al- 
realy have saved an estimated 50,000 
cubic meters of cellulose wood, ac- 
cording to an official statement. It 
is claimed that an economical process 
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REASONS 


You Should Investigate 
BEMIS WATERPROOF BAGS 


“INCREASE SALES”... say executives. By 

delivering products in better condition Bemis 

Waterproof Bags are building new and repeat busi- 
ness for scores of leading companies. 


*A MIGHTY GOOD BUY”... say purchasing 

agents. Comparative tests prove Bemis Waterproof 

Bags are a mighty good buy from every angle... 
economy, service and sales. 


“TOUGHEST BAGS YOU EVER SAW”... say 
warehousemen. Ask the men who handle shipping 


containers ... they'll tell you, “For strength and 
toughness you can’t beat a Bemis Waterproof Bag!’ 


TO MAKE YOUR PRODUCTS 

SERVE AND SELL BETTER... 

consult the Bemis Shipping 
Research Laboratory 


There are fourteen tried and tested Bemis 
Waterproof Bag constructions . . . one of 
which may provide just the added protec- 
tion and economy you need. To select the 
proper bag, Bemis maintains a complete 
Shipping Research Laboratory. Here actual 
shipping conditions are duplicated and bag 
constructions tested for your particular 
product by chemists and practical ship- 
ping research men. 

This unique service has helped increase 
sales and reduce costs for scores of com- 
panies throughout the country. Write for 
complete details at once. No obligation, 

Mail coupon now for special brochure 


giving valuable information on 
increased shipping efficiency. 


WATERPROOF DEPARTMENT 


BEMIS BRO. BAG CO. 


ST. LOUIS» BROOKLYN 


BEMIS BRO. BAG CO. 
415 Poplar Street, St. Louis, Mo.; 5106 Second Avenue, Brooklyn, N. Y. 
Please send your special brochure and details about use of Bemis Water- 


“MAKE A HIT WITH US!” ... say customers. 
Because they keep products up to quality purchased 
... handle easier . . . and save storage space, Bemis 
Waterproof Bags make friends for their contents. 


BEMIS 
WATERPROOF BAGS 
are also made 


ODORPROOF, SIFTPROOF, DUST- 
PROOF, LINTPROOF, ACID AND 
GREASE RESISTANT... 


City. 


proof Bags for 
(Product) 
Firm Name 
Street Address 
State 


Mark for the attention of. 
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Like An Exeony Agent In Your Plant! 


PREADING discomfort — sapping vitality — slowing 

up production. Heat-Fag does its work quietly — 
unseen — whenever men sweat. For, sweating robs the 
body of its normal salt balance — and, doctors tell us 
that lowered efficiency, fatigue, discomfort follow — even 
sickness or cramps in extreme cases. 


The defense against Heat-Fag is simple and inexpensive. 
Morton’s salt tablets at every drinking fountain provide 
an easy way for workers to replace this salt loss . . . avoid 


the letdown and loss due to Heat-Fag. 


DISPENSERS 
500 Tablet size 


$325 


AVOID HEAT-FAG 1000 Tablet size 


MORTON'S 


SALT TABLETS 


TABLETS 

Case of 9000 

10 grain salt 
tablets 


$260 
Combination Salt- 


Dextrose Tablets 
per case 


Place Morton Dispensers At 
All Drinking Fountains 


Morton’s modern dispensers deliver salt 
tablets, one at a time, quickly, cleanly, 
and without crushing or waste. Sanitary, 
easily filled—durable and dependable. 


Morton’s salt tablets contain the most _ 


venient tablet form, easy to take with a 
drink of water. They dissolve in less 
than 40 seconds after swallowing. 


Order direct from this ad, or from your 
distributor . . . a small investment that 
pays big returns. 


MORTON SALT COMPANY 


CHICAGO, ILLINOIS 


highly refined salt, pressed into con- 
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has been developed to turn out an 
odorless, non-creasing product stronger 
than natural hemp. 

“Cell jute” is the first successful 
synthetic hard fiber produced in Ger- 
many, according to a statement in 
Angewandte Chemie. The synthetic 
fibers is claimed to be more elastic, 
more uniform, and cleaner than natural 
jute. Cell jute is used to manufacture 
sacks for flour and sugar and for cov- 
erings for cell wool. It has also found 
important uses in the linoleum, cable 
and carpet industry. Another jute 
substitute, a “Spinnpapier” is being 
made into sacks. It is estimated that 
200,000 to 300,000 tons of waste paper 
are used yearly to be spun into these 
containers. 

Paper is also used to replace cork 
as an insulating material in a product 
developed in Sweden. Marketed under 
the trade name “Wellit,” the new prod- 
uct, which is claimed to be cheaper than 
cork and almost as satisfactory as an 
insulator in houses and refrigeration, 
is made of slabs of special kraft paper, 
impregnated to render it impermeable 
to moisture. 

With so many new substitutes com- 
ing on the market, a recent decree pro- 
vides that all substitute and new 
products, domestic or imported, must 
be registered with the price control 
office, giving a statement of manufac- 
turing costs, intended prices, uses, and 
composition. 

Of importance is the development of 
a substitute for tincture of iodine, 
marketed as “Iodana” tincture. It con- 
sists of complex bromine iron rhoda- 
nides and methylated halogen phenols 
in a 10 percent alcohol solution. Its 
germ-killing effect is said to be almost 
equal to that of iodine, and in the 
concentration available it is claimed to 
be chemically stable and not to irritate 
the skin. New sulphanilamides which 
are claimed to eliminate undesired 
side reactions of sulphapyridon such as 
cyanosis and uremia are reported to 
have been successfully used at the Kiel 
University clinic. They are chiefly 2— 
methyl-, ethyl-, isobutyl compounds of 
the 5 (p-aminobenzol sulfonamido)— 
thiodiazo group. 

A decree to protect against ill-effects 
from new products prohibits the use of 
cadmium and its alloys in the manu- 
facture of utensils coming in direct 
contact with foods. Soluble cadmium 
salts released in contacts with some 
acid foods were reported to produce 
poisons approaching mercury and ar- 
senic in strength. 

Care also has to be exercised in 
connection with changes in packing 
materials since use of tin plate for cans 
and containers was forbidden at the 
outbreak of the war. Cans made ot 
black iron sheet, which so far cannot 
be successfully soldered, have to be 
impregnated to protect the contents. 
Some improvements in quality of the 
black iron sheet and impregnation are 
already reported. Eventually, it is 
assumed that aluminum will largely 
replace tin in production of containers 
and thus reduce tin requirements. 
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Are tubes in your condensers, evaporators, or heat 
exchangers eating into your profits and fattening 
your operating costs through premature failure and 
the necessity for too-frequent retubing? 

Have you ever considered how much you might 
lengthen tube life and reduce maintenance costs by 
using stainless steel tubing? 

Republic ENDURO* Stainless Steel in sheet, 
strip and other forms has proved conclusively its 
money-saving resistance to corrosion, its ease of 
cleaning, its prevention of product contamination 
and its long service life. 

It can render the same service in tubular form 
—in Republic ELECTRUNITE Stainless Tubing, 
Which is made of ENDURO. 


"Reg. U.S. Pat. Off. 


And in this tubing—made by the electric resis- 
tance welding process—you'll find, too, all the 
easy-to-fabricate ELECTRUNITE advantages. It is 
consistently uniform in diameter, wall thickness, 
concentricity, ductility and fine scale-free surface 
—with a weld as strong and as resistant to corrosion 
as the base metal itself. 


Republic ELECTRUNITE Stainless Steel Tubing 
is made in popular analyses, in sizes from 4 to 
3-inch O.D., and in various gauges. , 
Use it in a piece of equipment that is 
high in tube replacement cost—and see 
what it will save. For further informa- 
tion, write Steel and Tubes Division, 
Republic Steel Corp., Cleveland, O. 


TEEL TU 


me (UNDE NEPiaCeMent One —— 
% 
te 
is 
LO 
e] 
of 
ts 
of 
u- 
im 
ne 
ice > 
in 
ng 
ns 
of 
ELECTRIC RESISTANCE WELDED STAINLESS S BING Reo 


MONARCH 


CHEMICAL 
SPRAY 
NOZZLES 


Of 


BRASS: 


The Fig. 629 nozzle illustrated 
is of the “non-clog” type; i.e. 
it contains no internal vanes, 
slots, or deflectors which might 
facilitate clogging. 


Available 4” or }” male pipe 
connection and }” to 1” female 
pipe. (Fig. 631). Small sizes 
produce a very fine, soft, wide 
angle spray at low pressures. 
Capacities 5.3 g.p.h. up. 


STONEWARE: 


Monarch Fig. 6020 and Fig. 
6040 stoneware sprays have re- 
placed most other types of 


nozzles used in acid chamber 
plants throughout the world. 
Last almost indefinitely in sul- 
fur gases and will not break or 
crack from temperature changes. 


HARD RUBBER 


Patented Fig. B-27 nozzle is 
also of the “non-clog” type, 
“Hollow” cone spray. Available 
4” to 1” pipe. 

Fig. 621-A for capacities as low 
as 2.5 g.p.h. Larger capacities 
may be had in “solid” cone 
spray, and pipe. 

Fig. H-407 “flat” spray produces 
a relatively fine even sheet of 
liquid. 4” and 4” pipe. 


Write for 
Catalogs 6A and 6C 


MONARCH MFG. WKS, INC. 


2730 E. WESTMORELAND ST. 
PHILADELPHIA, PA. 
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READERS’ VIEWS AND COMMENTS 


Readers are invited to express their views on articles appearing in Chem. & 
Met. or on other subjects of interest to chemical engineers. As far as our space 
permits such views and comments will be published in these columns. Address 
your letter to the Editor of Chem. & Met., 330 West 42 St., New York, N. Y. 


Editor’s Note: This is the time of 
year when lots of us are being asked 
for advice — new men fresh out of col- 
lege, juniors in our own plants, even 
high school seniors that want to know 
what it takes to make a _ successful 
career in chemical engineering. The 
following letter was written at our re- 
quest by a designer of chemical engi- 
neering equipment. If you have had 
some experiences and have some words 
of advice to share with our younger 
Chem. & Met. readers, here’s your 
chance. 


ON GETTING AHEAD 


To the Editor of Chem. & Met.: 


Sir: — After racking my brains at 
odd moments in an endeavor to dig 
up, at your suggestion, various and 
sundry “trials and tribulations” of a 
chemical engineering designer, I got 
to rambling and soon found T couldn’t 
stop within the confines of a_ self- 
respecting letter. I don’t know what 
you would call the resulting spiel, but 
for want of a better title I call it: 


So You Want to be a Designer 


Let us first consider what are the 
attributes of a good designer. No 
matter what the field, he must be, first 
and foremost, gifted with imagination. 
To a very high degree he must develop 
good judgment so that the various ideas 
which must evolve may he correctly 
and rapidly evaluated. Added to these 
are the more general requirements and 
acquirements, all of which are neces- 
sary to a greater or less extent no 
matter what the profession, and which 
include specific knowledge of a given 
field. 

T am a designer and T must have 
ideas — hig and little, goofy and not 
goofy. If T can’t get ideas IT am out 
of luck. That’s not so bad generally 
speaking, but the rub is that T must 
handle a series of specific problems 
in designing any given unit or assembly 
and T must produce at least one prac- 
tical solution for each problem, pref- 
erably several. And sometimes the 
ratio of impractical to practical ideas 
is surprisingly high. T must be able, 
first, to analyze the problem at hand 
and, second, to analyze and evaluate 
the various solutions which present 
themselves. 

Suppose we digress a hit about this 
matter of imagination. All individuals 
are not apparently so gifted — perhaps 
some other term than “gifted” would be 
more appropriate, for at times an ac- 
tive imagination can be anything but 
a “gift.” To how great an extent imagi- 
nation can be acquired is problematical. 
Oddly enough perhaps, imagination is 
generally more active during the earlier 
part of life, particularly so in child- 


hood. This may be due to the fact 
that self-control nominally increases 
with age and one’s imagination is often 
repressed in the process. Naturally a 
designer must be able to control his 
imagination. 

And so I will venture to say that 
because ideas are the product of im- 
agination, it is of the utmost impor- 
tance that imagination must be in no 
sense repressed. True, imagination is 
of no value if not properly harnessed 
and directed, but guidance and diree- 
tion are of no value if the result is 
repression. In many cases, young men 
gifted with imagination are so “sat 
upon” as the result of the inevitable 
wild ideas which are evolved at times 
that repression of this faculty results. 
The more so in that these persons are 
often quite sensitive. On the other 
hand, those gifted with imagination 
frequently react well to sensible guid- 
ance. And a bit of consideration on 
the superior’s part is likely to pay 
real dividends. 

I, along with many another, have 
sufficient imagination—or I think | 
have —then what must one do to be- 
come a good designer? It seems to me 
that one must acquire a general knowl- 
edge of his chosen field of endeavor, 
in some limited part of which he may 
eventually become truly expert. Fur- 
ther, and infinitely more difficult to 
accomplish, one must endeavor to aec- 
quire and develop to a high degree that 
elusive faculty called judgment. A de- 
signer must be able to act as an im- 
partial judge of his own ideas, com- 
paring them justly with each other and, 
harder yet, with those advanced by 
others. Certainly good judgment is 
valuable in all fields of endeavor, but 
in design work one must make frequent 
rapid decisions where mistakes would 
be costly. A qualification must be 
made here in that the fields of design 
are many and varied and speed is pos- 
sibly not always important, but it cer- 
tainly is in most cases in the chemical 
equipment game. 

This attainment of good judgment 
is, then, very essential — how can it 
be achieved? It’s a long, slow business. 
Perhaps some few are born with it — 
certainly I wasn't. It seems, rather, 
that judgment is generally secured 
gradually and demands close, careful 
observation of the whys and the where- 
fores. So judgment is a brother to 
learning —it may be said to be that 
which makes learning make sense. Any- 
way, it can be gained by close observa- 
tion of the passing tide and logical de 
duction therefrom. Close observation 
is not so difficult but logical deduction 
certainly is. Logie and judgment are 
somewhat akin, but I would say that 
judgment stems from logic. 

Knowledge you must have, but that 
knowledge must be classified, directed 
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and controlled so that you may obtain 
due benefit therefrom. It is not unrea- 
sonable to state that the application 
of knowledge can itself be studied and 
cultivated, and indeed judgment may 
be called the logical application of 
knowledge. We also call it common 
sense, though why the “common” no- 
body knows. 

It is well to bear in mind at all 
times that good judgment in itself de- 
mands to a high degree coolness and 
impartiality in all respects. One cannot 
allow himself to get rattled or to be- 
come prejudiced. One must strive for 
self-control. When quick decisions are 
necessary, it is essential to remain 
open-minded; because you did some- 
thing one way once or many times, 
must not mean that some other way 
won't be better next time. But don’t 
change something just for the sake 
of changing it. 

I have said that judgment is gen- 
erally secured gradually and there is 
probably little argument on this score. 
I have also said, moreover, that judg- 
ment can be cultivated and developed. 
If this be true, most of the present 
day educational institutions are some- 
what deficient. It does not seem logical 
that logic and judgment should not be 
taught, at least to some degree, in the 
higher educational institutions. This 
is not the time for a dissertation re- 
garding the human failings of our 
schools and colleges, but this question 
is in itself worth pondering. 

To get back a little closer to home- 
plate, I went through the mill in chemi- 
cal engineering and decided to become 
an equipment designer. Why? Because 
in my senior year we had to submit 
a design thesis which I found highly 
interesting. 

On looking back it requires no great 
perception to see that the greater part 
of what troubles I have had in my pro- 
fession—and elsewhere —have been 
due to my own very marked lack of 
“savvy” —the knack of getting along 
with people. Incidentally, most if not 
all, technical schools certainly fail 
sadly in this respect. There is no ques- 
tion but that this also can be taught, 
being based mainly upon a sincere con- 
sideration of other persons and their 
viewpoints. Technical courses are gen- 
erally intense in nature and such an 
antidote would be of great value. Al- 
though this is undoubtedly a very im- 
portant segment of everyone’s experi- 
ence both in and out of his profession, 
my personal experiences in this regard 
probably would not be of interest. 

Remember the old saying that goes 
something like this: ‘He has eyes and 
he sees not, he has ears and he hears 
not, and he knows this not.” It is 
indeed good to be able to concentrate 
when need be, but don’t get to be like 
the absent-minded professor of fame 
and story. 

It's a long, long way to go my friend, 
ut it’s interesting and worthwhile — 

80 good luck to you! 
Hate D. Seymour 


Chemical Engineer 
Mt. Vernon, 
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WRIGHT 


H AVE “H Ol S TA BI LI TY” which means vertical 


transportation with speed, economy and safety. 

Every WRIGHT Improved High Speed HOIST is fast, smooth and posi- 
tive in action—because of Wright precision load wheel and driving 
spindle bearings. It is economical, being highly resistant to corrosion 
because of its full zinc coating. 

It is safe with a load chain that stays in the pocket, regardless of 
operating position—because of the Wright safety guard. 

Furthermore, the load chain has a safety factor of 7 to 1, and is made 
of a special process steel which permits it to elongate (under overload) 
3” to the foot before breaking. Likewise the bottom hook will slowly 
open so that anyone can see the danger when loaded beyond the elastic 
limit of the chain. 

WRIGHT TROLLEYS are as dependable as Wright Hoists—made to 
give long, faultless service. ... Write for the WRIGHT CATALOG describ- 
ing modern hoisting equipment in capacities from % to 50 tons. 

la 


WRIGHT MANUFACTURING DIVISION 


YORK + PENNSYLVANIA 
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DESIGNED, FABRICATED AND ERECTED 
TO SERVE YOU WELL... AT LOW COST 


HEN ‘Production—and still more production!’’ is the keynote of your 
operations, turn with confidence to Pittsburgh-Des Moines for prompt 
fulfillment of your expanded tank storage requirements. 

With two large and efficient fabricating plants to serve you—a staff of 
engineers thoroughly versed in every phase of storage tank design—plus the 
long years of experience that counts for most in the pinches, you'll find P-DM 
a source of supply that is absolutely dependable. 

We design, fabricate and erect tanks for handling every liquid properly 
contained in metal, whether flat-bottomed types at grade or supported on 
grillage; suspended-bottom types which are hemispherical, hemi-ellipsoidal, 
conispherical or conical in design; or full spheres for holding liquids or gases 
under pressure. Trained erection crews, competently supervised, provide correct 
installation, and your satisfaction is assured under a responsible guarantee. 

Our present stocks of materials are good. What types and sizes of tanks do 
you require? 


Any Metal: STEEL... IRON... ALUMINUM*...EVERDUR... MONEL*. . . STAINLESS 


STEEL* ... NICKEL CLAD* .. . STAINLESS CLAD*... LEAD LINED ... RUBBER LINED. 


*Priorities permitting 


Let us arrange a discussion of your storage-tank problems 
with a P-DM engineer, and submit preliminary estimates 
for your consideration . . . without obligation of any kind! 


PITTSBURGH - DES MOINES STEEL CO. 
PITTSBURGH, PA. 3417 NEVILLE ISLAND— DES MOINES,. IOWA, 916 TUTTLE STREET 
# __NEW YORK, ROOM 990, 270 BROADWAY: « CHICAGO, 1207 FIRST NATIONAL BANK BUILDING _ 
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William N. Porter 


+ WitiiamM N. Porrer is the new chief 
of the Chemical Warfare Service. 
Major General Porter was born Mar. 
15, 1886 in Ohio. He was transferred 
to the Chemical Warfare Service in 
1921 and has just been appointed its 
head to succeed General Baker who 
recently retired. 


#Watter Baker. chief of the 
Chemical Warfare Service, retired 
from active duty upon his own appli- 
cation on April 30. General Baker’s 
four-year term of office as chief of the 
service would have expired on May 24. 
His successor is General William 
N. Porter. General Baker served at 
various coast artillery stations 
throughout the United States and in 
Hawaii prior to the World War. He 
was transferred from the Coast Artil- 
lery Corps to the Chemical Warfare 
Service in 1920, subsequently serving 
in the office of the Under-Secretary of 
War and as Commandant of the 
Chemical Warfare School. He was ap- 
pointed chief of the Chemical War- 
fare Service on May 24, 1937. 


+ Ropert A. KRAMER, manager of the 
chemical department of the Th. Gold- 
schmidt Corp., New York, has resigned 
from that company to assume the posi- 
tion of sales manager of Evans Che- 
meties, Ine., of New York. Mr. Kramer 
had been associated with the Gold- 
schmidt organization since 1926 and 
since 1929 had been secretary of the 
company as well as manager of the 
chemical department. 


L. CUNNINGHAM has been ap- 
pointed manager of the Technical Serv- 
ice Department, Columbia Chemical 
Division, Pittsburgh Plate Glass Co., 
Dr. Cunningham joined the Pittsburgh 
organization in September of last year, 
after having served as research chem- 
ist for the Mathieson Alkali Works 
since 1930. 


C. F. Rassweiler 


+ CU. F. RASSWEILER has been appointed 
director of research of Johns-Manville 
Corp. by Lewis H. Brown, president of 
the corporation. Dr. Rassweiler has 
been director of the Philadelphia 
laboratory of B. I. duPont de Nemours 
& Co. In his new position Dr. Rass- 
weiler will be a member of the Officers 
Board in charge of Johns-Manville’s 
extensive research activities on which 
the company has been spending close 
to a million dollars annually. Born 
in Polo, Ill., Dr. Rassweiler was gradu- 
ated with the Bachelor of Science de- 
gree in chemistry from the University 
of Denver in 1920. He secured his 
Master’s degree from the University of 
Illinois in 1922, and his Ph.D. from 
the same institution in 1924. He joined 
the duPont organization in that year 
as a research chemist and since 1932 
he has been director of the laboratory 
in Philadelphia, 


+ W. L. ABRAMOwWITZ has resigned from 
the National Oil Products Co. at 
Newark, N. J. to become a member of 
the newly organized firm of Industrial 
Inventions, Ine., at Peabody, Mass. 


H. Carrier, chairman of the 
board of the Carrier Corp., Syracuse, 
N. Y., was awarded the Frank P. 
Brown medal for improvements in the 
building and allied industries by 
Franklin Institute of Philadelphia. 
The award was made to Dr. Carrier 
as a pioneer in the creation and de- 
velopment of the science of air condi- 
tioning. A graduate of Cornell Uni- 
versity in 1901, one of Dr. Carrier’s 
first jobs was in problems of control 
of temperature and humidity. It was 
during this period that he conceived 
the need for air conditioning and 


started experiments which resulted in 
his Rational Psychometric Formulae 
in 1911. In 1915 with J. Irvine Lyle 
and others, many of whom are still as- 
sociated with him, Dr. 


Carrier 
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founded the Corporation bearing his 
hame. 


+ ALBERT B. NewMAN, acting dean of 
the City College School of Engineering, 
has been appointed regional director of 
the United States Office of Edlucation’s 
engineering defense training program, 
it was recently announced. He suc- 
ceeds Joseph W. Baker, former dean 
of the Columbia University School of 
Engineering, who has received a full- 
time appointment with the Navy De- 
partment in Washington. 


+ L. Ericsson has been added 
to the staff of the Trade Relations 
Division of Commercial Solvents Corp. 
His activities in his new position will 
he chiefly concerned with advertising 
and sales promotion, Mr. Eriesson is 
a graduate of Carnegie Institute of 
Technology and was formerly employed 
in the Technical Service Division of 
Warner Chemical Co. 


+R. B. Higu has been appointed spe- 
cial Washington representative for 
Shell Union Oil Corp. and its affiliated 
companies. He is a graduate engineer 
of the University of California and 
supervised the construction of the ma- 
jority of Shell’s refineries in the 
United States, and has been operating 
manager of three of them. For the 
past two years he has been vice presi- 
dent of the Shell Pipe Line Corp. 
whose system of pipe lines carries 
erude oil out of the fields of Texas, 
Oklahoma and Kansas to company’s 
refineries at Houston, Tex. and Wood 
River, Il. 


+ Lecanp H. GRENELL has been en- 
gaged by Battelle Memorial Institute, 
Columbus, Ohio, for research and de- 
velopment work in the rapidly grow- 
ing new products research of the 
Institute, An important part of the 
immediate program in this field is the 
development of improved alloys of 
copper for industrial application. Mr. 
Grenell is a graduate in metallurgical 
engineering of the Pennsylvania State 
College. He was a member of the staff 
of the U. S. Bureau of Mines and the 
National Bureau of Standards; for the 
past five years he has been engaged 
in process engineering and material 
development for the Frigidaire Divi- 
sion of the General Motors Corp. 


+E. Bruce Power, a senior at the 
Clarkson College of Technology, Pots- 
dam, N. Y., has been awarded first 
prize in the annual problem contest 
conducted by the American Institute 
of Chemical Engineers among its stu- 
dent chapters. Second prize was won 
by Weller R. Pierce, also of the Clark- 
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“AUTO RAISE” 
THICKENER 


The Hardinge “Auto-Raise” Thick- 
ener Mechanism literally lifts the 
scrapers away from obstructions or 
extra heavy load in the tank bot- 
tom. It rotates on oil submerged 
ball bearings in a weather proof 
housing. 


Write for Bulletin 31-C. 


HARDINGE 


COMPANY, INCORPORATED 


YORK, PA., Main Office & Works 


NEW YORK 122 East 420d Street 
CHICAGO 205 W. Wacker Orive 
SAN FRANCISCO, $01 Howard S#. 
TORONTO, 200 Bay Street 
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son College of Technology Student 
Chapter. Third prize went to Sidney 
M. Feldman of the College of the City 
of New York. 


+ Howarp H. has been pro- 
moted to be assistant director of the 


| Bureau of the Census in charge of the 


current statistical activities. A con- 
siderable portion of the Bureau of 
Foreign and Domestic Commerce ac- 
tivity on foreign trade statistics and 
the F. & D. C. customs unit at New 
York City were transferred to his 
supervision, effective May 1. This cen- 
tralizes statistics on all chemical and 
industrial materials in a single Com- 
merce Department unit. There will 
be, however, close cooperation between 
the two Bureaus on trade matters 
which have mutual interest. 


ROBERT R. COLE 


+ Rowert RAst Coie of Anniston, Ala., 


has been elected a vice president of 
Monsanto Chemical Co. Mr. Cole is 
general manager of Monsanto’s phos- 
phate division which has plants in 
Monsanto, Tenn., Anniston, Ala. and 
Carondelet, Mo. and a fourth plant 
under construction at Trenton, Mich. 
He was born in Pensacola, Fla., Novem- 
ber 1890; after graduation from tech- 
nical high school in Columbus, Ga., he 
taught mechanical engineering in the 
same school for a year and then took 
a special course in mechanical engi- 
neering at Cornell University. In 1920 
he became general superintendent of 
the Southern Manganese Corp., later 
the Swann Corp. which position with 
other titles he held until 1932 except 
for 1928 and 1929 which he spent in 
France constructing a plant for So- 
ciete Phosphates de Tunisiens. When 
Swann was absorbed by Monsanto in 
May, 1935, Mr. Cole became assistant 
to the late R. J. Horn, vice president. 
In November, 1938 he was made pro- 
duction manager of the phosphate divi- 
sion and in May, 1939, general 
manager in charge of the divisions’ 
research activities as well as 
manufacturing operations. 


sales 


JAMES COOMBE was recently elected 
president of the Wm. Powell Co., 
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Wy Herren your dust problem 

is very small or extremely 
large there is an American “Dus- 
tube" cloth bag type dust col- 
built to handle it—no 
matter what C. F. M. you may 
require. 


lector 


We would like to show you how 
the “Dustube" packs more op- 
erating and cost-saving advan- 
tages than any other collector 
employing the cloth filter prin- 
ciple. How it is tne simplest to 
install, operate, inspect, and 
maintain. How it provides the 
highest efficiencies by actual test. 
Obligations? None whatever— 
write us today, won't you? 


Above: Assem- 
bled type 
"Dustube" Dust 


Collector With 
Bin Hopper 
and Hand Op- 
erated Shaker. 


Upper Right: 
Assembled type 
“Dustube"’ Dust 
Collector. 


Above: Knocked - Down 
Type ‘‘Dustube"’ Dust 
lector. 


Write for “Dustube" Catalog No. 22 


AMERICA 


FOUNDRY EQUIPMENT CO. 
347 S. BYRKIT ST. MISHAWAKA, IND 
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SIMPLEX 
METERS 


THE UTMOST IN ACCURACY 


1 he accuracy of plant flow 

metering equipment is of prime 
importance if economical opera- 
tion of all functions is to be ob- 
tained. Hand in hand with these 
requirements, however, must go 
low maintenance costs and sim- 
plicity of testing methods. 


Simplex flowmeters combine in 
their design these functions. Let 
Simplex instruments aid you in 
solving your flow measuring and 
control problems. 


Write for Data 


SIMPLEX 


VALVE & METER CO. 


68th and Upland Streets 


PHILADELPHIA, PA. 
District Offices in Principal Cities 


manufacturers of corrosion resistant 
valves. With the exception of 24 
years, during which time he served 
overseas, as captain of artillery in 
the first World War, he has been as- 
sociated with the company since his 
graduation from Yale in 1910 . 


+ ScuuyLer Herres has been awarded 
an appointment as research associate 
in the Research Education Division of 
Battelle Memorial Institute, Columbus, 
Ohio. 


+H. F. Wyman, after an absence of 
two years, has returned as plant super- 
intendent of Alloy Fabricators, Inc., 
Perth Amboy, N. J. 


+E. J.  Hercenroeruer, formerly 
metallurgist in the Development and 
Research Division of the International 
Nickel Co., has been appointed to the 
staff of the Conservation Section, Pro- 
duction Division of the Office of Pro- 
duction Management. 


+ Artnuur W. BuRWELL, technical di- 
rector of the Alox Corp., Niagara Falls, 
N. Y. has been awarded the Jacob F. 
Schoellkopf gold medal of the Western 
New York Section of the American 
Chemical Society. Honored for his 
work in producing and utilizing fatty 
acids, lactones and other chemicals 
from petroleum, Dr. Burwell is the 
eleventh scientist to receive the award, 
founded in 1931 by Jacob F. Schoell- 
kopf, industrialist and financier, and 
a member of a pioneer Buffalo family. 


+V. P. RuMLey has been elected vice 
president in charge of manufacturing 
of the Crane Co., Chicago. He succeeds 
J. H. Collier who was made president 
earlier this month. Mr. Rumely has 
been works manager of the Chicago 
plant of the company for the past four 
years. 


+ Water J. NELSON, who has been 
the sugar industry specialist for the 
Celite Filter-Aid Department of the 
Johns-Manville Corp., for the past 12 
years, has resigned to accept the posi- 
tion of general superintendent of the 
Imperial Sugar Co. at Sugar Land, 
Tex. Prior to his joining Johns-Man- 
ville, Mr. Nelson was a member of the 
operating department of the California 
& Hawaiian Sugar Refining Co. at 
Crockett, Calif., for seven years. He 
is a graduate of the Chemical Engi- 
neering School of Stanford University. 


+0. P. CLipper has been added to the 
staff of the Plaskon Co. He has re- 
cently resigned from the Glidden Co. 
to assist in the development of urea- 
formaldehyde resins for the paint trade 
with the Plaskon organization. He will 
be associated with Dr. A. M. Howald 
of that organization. In joining the 
Toledo concern, he ends a 13-year period 
of service with Glidden. He first en- 
tered that organization as assistant 
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HE Southland Paper 

Mills plant at Lufkin. 
Texas, is the first erected 
to make newsprint from yellow pine. Typ- 
ical with the majority of paper mills, Layne 
Wells and Pumps are used to supply 
their water needs. Five units provide 
over 10,000,000 gallons daily. 

Layne Wells and Pumps also serve 
cities, towns, communities, defense plants. 
army camps, air fields, railroads, packing 
houses, breweries, chemical plants and 
a wide range of other industries. 

Layne Wells and Pumps are designed. 
built and installed by the Layne organi- 
zation. They give longer years of service. 
Upkeep expense is exceedingly low. 
Write for latest bulletins, catalogs, etc. 


LAYNE & BOWLER. INC. 
Memphis, Tenn. 


PUMPS & WELL 
WATER SYSTEMS 


AFFILIATED COMPANIES 


Layne-Arkansas Co. 
Layne-Atiantic Co. 
Layne-Centrai Co...... 
Layne-Northern Co. 
Layne-Louisiana Co. °*............... ‘ 
Layne-New York Co.. 
Layne-Northwest Co... 

Layne-Ohio Co. owe 

Layne-Texas Co. . 
Layne-Western Co. Kansas City, Mo. 
Layne-Western Co. of Minnesota Minneapolis, Minn. 
Layne-Bowler New Engiand Corp. Boston, Mass. 
international Water Supply London, Ontario, Can. 


Norfolk, Va. 


Mishawaka, ind. 
Lake Charities, La. 

New York City. 
.. Milwaukee, Wis. 
Columbus, Ohio. 
Houston, Texas. 
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We like the general approval of Raybestos-Manhattan 
packings, but the applause we appreciate most comes from 
the men who know—the boys who are responsible for 
clean, smooth, economical shop performance. They speci- 
fied R/M packings in the first place because it was the best 
known name in asbestos, with 40 years’ experience in indus- 
trial control. But they specify it now—and recommend 
it today on pure performance. They know that R/M pack- 
ings are the complete line (without duplicates) that has 
smoother control, needs less attention, and holds wear to 
the absolute minimum. Join them. Let 
R/M packings whip your power into 
line. You'll find it pays. 


Invitation: Own your personal copy of this complete, 
condensed, cross-indexed and photographic R/M cata- 
log. You'll pick the right packing in less time, and 
you'll get quick delivery. Write for a free copy, or 
ask your nearest R/M distributor. 


SALES DIVISION 


RAYBESTOS-MANHATTAN, INC. 
Makers of Packings for Every Industrial 


(CONN. MANHEIM, PA. NORTH CHARLESTON, S. C. PASSAIC, N. J. 
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manager of the plant in Chicago. In 
1930 he was appointed plant manager. 
In 1933 he was recalled to the Cleve- 
land office and placed in charge of 
lacquer operations. 


+ Grorce Pappas is serving one year 
on active duty as Ist Lieutenant with 
the 4lst Engineers, Fort Bragg, N. C. 
He is engineering officer of plans and 
training for the regiment. 


+ Epwarp W. CHAPLIN has changed his 
headquarters from Jamaica, L. I., to 
30 Chureh St., New York, N. Y. He is 
at work on a new process for the pro- 
duction of carbon black. 


+ H. Isensure of the Commercial 
Solvents Corp., has been transferred 
from the process division of the Peoria 
plant to the engineering division for 
all plants at Terre Haute, Ind. 


Greystone Studios 


Albert E. Forster 


Luke H. Sperry 


Albert E. Forster, general manager 
of Naval Stores Department, and Luke 
H. Sperry, chief engineer, have been 
elected directors of Hercules Powder 
Co. Petrus W. Meyeringh has _ been 
elected a vice president and member of 
the Executive Committee. These elec- 
tions increase the Board to seventeen 
members. 
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LING 


Jesse J. Ricks, formerly president | 
of Union Carbide and Carbon Corp., | 
was elected chairman of the Board and | 
Benjamin O'Shea, formerly vice presi- | 
dent, has become president. James A. | 
Rafferty, a vice president, was elected | 
a director to succeed Matthew J. Car- | 
ney, resigned. Robert W. White, secre- 
tary and treasurer, was made a vice 
president as well. Both the new chair- 
man and the new president have been 
with the organization since its forma- 
tion in 1917. 


+ DonALp Pricer, technical director of 
the Organic Research Laboratory of 
the National Oil Products Co., Harri- 
son, N. J., has been elected chairman 
of the New York Chapter of the Ameri- | 
can Institute of Chemists for 1941-42. 
Dr. Elmo Northey of Calco Chemical 
Co., Bound Brook, N. J., has been 
elected vice chairman. Dr. Milton 
Burton is the new secretary-treasurer. | 


+G. E. F. Lunpert, chief, Chemistry | 
Division, National Bureau of Stand- 
ards, has been nominated for the presi- | 


dency of the A.S.T.M. 


+ Raven H. MULLER, professor of chem- | 
istry at New York University, was 
elected chairman of the New York See- | 
tion of the A.C.S. 
| 


+ Haro_p Urist has been appointed to | 
the research staff of National Oil | 
Products Co., Nopeo Vitamin Labora- 
tories. Dr. Urist is a graduate of the 
University of Minnesota. 


OBITUARY 


+ Atsert N. BENEDICT, president of | 
the Arlington Chemical Co., died June 
4. He was 57 years old. 


+ Artuur C. LANGMUIR died May 14 
at his home at Hastings-on-Hudson, 
N. Y. He was 69 years old. Dr. Lang- 
muir founded the American Chemical 
Society’s annual prize of $1,000 given | 
to a young scientist for outstanding 
research in pure chemistry. 


STANLEY WARZALA, supervisor of 
safety for the Calco Division of Ameri- 
can Cyanamid Co, at Bound Brook, 
N. J., died June 9 in the Somerset 
Hospital in Somerville, N. J., after a 
short illness. He was 63 years old. 


+ ALLEN V. Porrer, sales representa- 
tive for the Speer Carbon Co., Saint 
Marys, Pa., during the past five years. 
died suddenly April 25, at the age of 
36 years. 


+ Mitton W. Str. Jown, manager of 
sales, By-Products, Jones & Laughlin 
Steel Corp., Pittsburgh, died May 1 | 
after a short illness. He was 52 years | 
of age. After serving in the United | 
States Army during the last World 
War, he came to Jones & Laughlin in 
1919 as manager of sales, By-Products, 
remaining in that capacity until his 
death. He was graduated from New 
York University, School of Chemical 
Engineering. 


As a user of metallic filter cloth or wire screen, you 
seek certain definite qualities in the product you 
buy. Perhaps it’s ability to resist corrosion. Or abil- 
ity to accurately filter or grade material at high 
capacity. Maybe something entirely different. 


Right here, we believe, manufacturing experience 
is the most important point of all to keep in mind. 


100 years of wire fabricating experience make Roebling 
especially well equipped to meet your filtering or screen- 
ing requirements. 


It is an assurance of: (1) highly developed manufacturing 
methods; (2) correct choice of metals; (3) skillful, accurate 
weaving. 


Roebling “Jersey” Screen can be furnished for practically 
every filtering, dewatering, cleaning, sizing and grading 
purpose. Made in a wide variety of metals. 


ROEBLING 


SCREEN 


SEES 
Dutch Weave T. Filter Cloth 


Oblong Mesh Wire Screen 


Jersey Stranded Flexible Filter Cloth 


Square Mesh Wire Screen 


TRENTON, NEW JERSEY Branches in Principol Cities 


‘HEMICAL & METALLURGICAL ENGINEERING e JUNE 1941 e@ 


JOHN A. ROEBLING'S SONS COMPANY 


Export Division: 19 Rector St., New York, N.Y., U.S.A. Coble Address: Roebling's”, NewYork 
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CONTROL 
COSTS26LITILE as 


The cost of Dust Control de- 
pends upon the job to be done 
—many think it is expensive. 


In many plants one or several 
DRACCO Unit Filters will con- 
trol Dust from individual opera- 
tions for as little as $195.00 
each. An installation costing only 
a few hundred dollars will elimi- 
nate a serious Dust hazard that 
causes a loss of many thousands 
of dollars each year. Consult 
DRACCO Engineers regarding 
ANY Dust Condition—large or 


small. 
@ For Further Information Write @ 


DRACCO CORPORATION 


Successors to The Dust Recovering & Conveying Co. 
4071 E. 116th St. 
Cleveland Ohio 
New York Office, 130 W. 42nd St. 
PNEUMATIC CONVEYORS 


DUST COLLECTORS 


NEWS OF PRODUCTS AND MATERIALS 


PIGMENT 


A colloidal iron oxide pigment to 
be known as Mapico 297 has been an- 
nounced by Columbia Carbon Co., 
New York, N. Y. The behavior in 
rubber compounds resembles that of 
colloidal carbon. The chemical and 
physical properties are expressly de- 
signed to meet the needs of the rubber 
compounder for a pure, bright and 
permanent coloring and _ reinforcing 
agent. It is an impalpable powder of 
flame tint and is essentially pure fer- 
ric oxide, minor constituents being 
held to a minimal proportion. A typi- 
eal analysis of this pigment is as fol- 
lows: 


Percentage 

by Weight 
Soluble in HCl.. 99.8 
99.7 
Ignition loss ..... 
Soluble sulphates ............ 0.01 
Calelum (as CaO) 0.005 
Alkalinity (as Na,CO,)...... 0.0003 
Soluble iron salts ...... or 
pH eevee 8 to 9 


AGE RESISTOR 


An important research contribution 
for conserving supplies of natural rub- 
ber is Duramin, a combination of 
chemical age resistors discovered in 
the Akron laboratories of B. F. Good- 
rich Co. It will be used in the 1941 
Silvertown tire line of the company. 
It is said to lengthen the service life 
of rubber products by retarding the 
effects of oxidation, the prime cause 
of premature aging. The vitamin-like 
material is used in the important por- 
tion of the tire between carcass and 
tread. It produces a cooler running 
stock by both reducing the amount 
of heat generated and better resisting 
it. So potent is Duramin that it is 
effective in minute amounts. In tires 
the quantities used range from } of 1 
percent to 2 percent of the amount of 
rubber in the compound. 


FILLER OR PIGMENT EXTENDER 


A newly developed filler or pigment 
extender that is designed to give bet- 
ter sheet brightness and opacity at 
lower cost, increased ink absorption 
or greater bulk, has just been an- 
nounced by Johns-Manville. This ma- 
terial, Celite 340, is also recommended 
by the manufacturer as an economical 
means of controlling pitch trouble. It 
is described as an amorphous, diato- 
maceous silica, chemically treated 
and air-separated to produce a white 
very fine grit-free product with a G.E. 
brightness of 95. Among the charac- 
teristics listed are: very minute par- 
ticle size, high oil and water absorp- 
tion, and great building capacity. 


SAFETY GLASS 


Safety glass having a strength of 
ten or more times that of ordinary 
automobile safety glass has been de- 
veloped by the Pittsburgh Plate Glass 
Co. Called Flexseal, the new glass 
combines the toughness, strength and 
elasticity of a special plastic with the 
hard surface, good vision and rigidity 
of a heat-treated glass. It is made 
much like ordinary safety glass which 
consists of two lights of glass with a 
vinyl plastic between them but in the 
case of Flexseal, the meat of the sand- 
wich—the plastic—extends beyond the 
edges of the glass and serves as a 
rubber-like rim all around. This flex- 
ible rim can be bolted, screwed, ce- 
mented, pressed, or even nailed into 
window openings. 


PLASTICS 


Plastic products under the trade 
names Plastikmould and Plastiktrim, 
have been announced by the R. D. 
Werner Co., Ine., New York, N. Y., 
finisher of extruded metal moldings. 
These new plastic products are manu- 
factured in a wide range of color in 
similar shapes and sizes as now sup- 
plied in aluminum. Also large tubes 
and other commercial items, both flex- 
ible and rigid. 


DYESTUFFS 


Three new dyestuffs have been added 
to the range of colors offered by the 
E. I. duPont de Nemours & Co., Ine.’s 
Dyestuff Division. All are applicable 
to the textile field. Pontachrome Fast 
Yellow R Cone., being of particular in- 
terest as a shading color for the pro- 
duction of olive drab shades, khaki, 
tan and brown shades of wool. Poly- 
form Bordeaux RF is a formaldehyde 
after-treated direct color of special 
interest as a ground shade for colored 
discharge work both on viscose process 
rayon and cotton. It yields a deep 
bluish shade of red, somewhat duller 
than that of Pontamine Diazo Bor- 
deaux RB. Pontamine Black BCN is a 
direct color, equal in strength but 
slightly brighter in shade and stains 
acetate rayon somewhat less than the 
older product, Seristan Black B. Fast- 
ness to light and perspiration is good. 
Its resistance to washing is moderate. 
It is recommended for use on cotton 
materials containing acetate effect 
threads which need not be pure white. 


PIGMENT 


A pigment produced by Pittsburg! 
Plate Glass Co. is called Silene. It i- 
said to be a calcium silicate. Wher 
finally dried for market, Silene con- 
tains 5 percent free moisture and 15 
percent combined moisture. It is 4 
white pigment and the immediate use 
for which its production is being 
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IN THIS 
iS THE ALLOY YOU NEED 
Croloy Type No 
12 
4 
22 442 
27 446 
16-13-3 316 
18-8S 304 
18-8-Cb 347 
|8-8-Ti 
18-13-3 317 
20-10 308 


B&W STAINLESS CROLOY 
ANALYSES ARE COMPLETE 


There are B&W Stainless Croloys for 
practically every type of service -— 
for high temperatures, oxidation and 
corrosion resistance —all manufac- 
tured in the specialty tube mill that 
produced the first commercial quan- 
tities of seamless stainless steel tubing 
in this country. 


Technical Bulletin 1-A, containing 
valuable information on all the B&W 
Stainless Croloys, is available upon 
request. 


ALLOY STEELS CARBON STEELS 
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. THE BABCOCK & WILCOX TUBE COMPANY, BEAVER FALLS, PA. eS 


REG. U.S. PAT. OFF 


Header Construction Made Easy 
with WeldOlets and ThredOlets 


ELDED header construction is simplified by using 
Bonney WeldOlets and ThredOlets in making branch 


“take-offs”. 


Not only do they eliminate all cutting and fitting of the main 


WeldOlet 


pipe, but they provide leak-proof joints of full pipe strength. 


They may be installed on the main either before or after erection 


and without the use of templets. 


They are designed with a heavy, external rib to compensate 
for the loss of strength in the main pipe that occurs when the 


hole is cut. 


ThredOlet 


Their funnel-shaped aperture keeps turbulence and friction 


to a minimum and their wide footings offer ample resistance to 


bending stresses. 


WeldOlets and ThredOlets are recommended for all com- 


monly used pressures and temperatures on all types of piping 


installations. 


Be sure you have full information about all the advantages of 


Socket-End 
WeldOlet 


WeldOlets and ThredOlets before doing your next piping job. 


AS EASY AS LIGHTING YOUR PIPE 


(1)—Select the position of the outlet, rub the fitting over the 
pipe several times to remove scale, mark center lines and 
tack the WeldOlet or ThredOlet into position. (2)—The 
fitting is then welded into place by the electric-arc or oxy- 
acetylene method. A junction of full pipe strength and a 
leak-proof outlet is the result. (3)—Where the outlet is 
2” or larger, the button should be removed after the welding 
operation. On small sizes the fitting is used as a templet 
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and the hole is cut in the main pipe first, either with a hole 
saw, the torch or by drilling. Inspection of the inside of 
the joint is possible by using WeldOlets and ThredOlets, 
allowing removal of all scale, welding metal, etc. (4)— 
The branch line is then welded into position. In the event 
a ThredOlet is used the branch pipe is threaded and 
screwed into place. 


undertaken is as a filler for rubber, 
presumably to replace zine oxide. 


CLEANING COMPOUND 


Cleaning compound in briquet form 
is Super-Mafos developed by the 
Mathieson Alkali Works for use in 
dish-washing machines. Its formula 
was selected from several hundred 
after two years of research. It is made 
of a combination of six detergents 
which are effective on the several types 
of food residue, together with tetra 
sodium-pyrophosphate which is a 
water softener. The constitutents are 
subjected to a low-temperature fusion 
process and after thorough agitation 
in the liquid state are molded into 
hard briquets. 


CHEMICALS 


Products that are now being pro- 
duced on a laboratory seale, and can 
be obtained from the Glyco Products 
Co. are: 


Propylene Glycol Distearate S 297 
Stearic Ethanolamide S 267 

Carbitol Oleate S 290 

Diethylene Glycol Monostearate S 246 
Nonaethylene Glycol MonoOleate S 293 
Nonaethylene Glycol Dioleate S 294 


UNDERCOAT 


An automotive refinishing mate- 
rial Dulux make-ready undercoat, de- 
signed to improve adhesion when 
synthetic resin enamels are applied 
over old finishes, is announced by the 
Finishes Division of the E. I. duPont 
de Nemours & Co., Wilmington, Del. 
It is said to reduce the time required 
for refinishing. Du Pont specialists 
prescribe the following routine for 
use. All wax, polish and grease must 
be removed from the surface with 
Prep-Sol before application. Where 
the finish is broken it should be sanded 
bright and feathered at the edges. 
Broken or badly weathered areas 
should be spot-sprayed with high speed 
Pyroxylin Primer-Surfacer and allowed 
to dry for 30 minutes. Make-ready re- 
quires reducing with an equal volume 
of Duco Pyroxylin lacquer or Pyralux 
thinner. The smoothest surface may 
be obtained by spraying at 40 to 50 
Ib. pressure. The undercoat should be 
allowed to dry for one-half hour and 
Dulux enamel sprayed on immediately. 


WATERPROOF FABRIC 


Waterproof fabric that combines 
the unique advantages of a fabric 
made of nylon with the Endurette 
waterproof finish is Endurette Nylon 
made by Endurette Corp. of America, 
Cliffwood, N. J. It is inherently strong 
and serviceable and is unusually at- 
tractive in appearance. This water 
proof fabric is absolutely waterproof 
in contrast with mere repellancy. The 
new fabric’s outstanding flexibility of 
hand, which it retains indefinitely, is 
a most important feature. It is de- 
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BONNEY FORGE & “TOOL WORKS 
Forged. Fittings Division - Allentown, Pa. 
by the Makers of BONNEY ¥ re 
| Finest that Money Can Bij 


signed to be used in a great many im- 
portant fields. Outstanding among 
these are rainwear, shower curtains, 
umbrellas, chemical and household 
aprons, army suits and uniforms, hos- 
pital uses, lamp shades, dress shields, 
ete. In the industrial field, Endurette 
Nylon will be used for insulating fab- 
rics and other uses. It is said to be 
proot against grease, oil, stains, mil- 
dew and moths. It is resistant to acid 
and heatproof to 300 deg. F. It will 
not stick, harden or become lumpy. It 
may be washed, dry cleaned, laundered 
and even ironed through a cloth. It 
will not shrink or stretch. 


PROTECTIVE PAINT 


Paint developed for the protection 
of metal, concrete and wood (against 
corrosion and chemical reactions) is 
known as Tygon and is produced by 
the United States Stoneware Co., New 
York, N. Y. It is recommended for 
jobs involving severe corrosive condi- 
‘ions that other paints or coatings 
eannot handle. It may brushed, 
sprayed or baked. It comes in a wide 
range of colors as well as in white, 
black and “clear.” One gallon will 
cover about 2) sq.ft. It is said to 
Withstand action of all acids. salts 
and alkalis ineluding nitrie, hydro- 
fluoric, livdrochloric, sulphurie and 
chromic acids (concentrated formie 
and acetic acids alone excepted Ba 
Chromium, cadmium, nickel, copper, 
tin, silver, gold and other plating solu- 
tions can be handled with safety. 


SKIN PROTECTIVE 


Intensified industrial activity for 
defense production has caused the Mil- 
burn Co., Detroit. manufacturers of 
PLY protective products, to introduce 
a new waterproof PLY No. 6 for the 
prevention ot skin disorders caused by 
contact with acids and caustic com- 
pounds in both dry and aqueous form. 
It is an ointment which is applied 
over the exposed parts of the skin 
leaving a thin white film, but in no 
way interfering with the efficiency of 
the men or the process in which it is 
involved. It serves as effective pro- 
tection against strong sulphuric, muri- 
atic, nitric, hydrocyanic and many 
other acids. Laboratory tests show 
perfect resistance to as high as a 20 
percent concentration of nitric acid. 
Strong caustic, metal cleaners, soaps, 
biologicals, dyes. dye intermediates, 
insecticides, rubber compounds and 
impurities, explosives and metal salts 
are also hazards which are nullified 
through the use of PLY No. 6. This 
new ointment requires only a thin ap- 
plication over the areas which are ex- 
posed. It has been estimated that a 
single pound of the substance will last 
under average working conditions 
from four to five months. It is easily 
removed with ordinary soap and warm 
Water at the end of each working 
period, It is perfectly harmless to the 
skin, 


DURAMETALLIC 


CHIL PRESSURE UNIT 


Circulating 
Oil at a 
J N | F () R M Meerne the need for supply- 
ing lubricating oil at desired uni- 
| PRE SU RE to glands 
of stuffing boxes. It has a de- 
pendable new type pressure reg- 
ulator adjustable from zero to 
1000 lbs. Comes complete with 


cooling coil and filter. Electric 


motor or turbine driven. 


WRITE TODAY FOR ILLUSTRATED BULLETIN COVERING 
STANDARD SIZES TO HANDLE 1 to 10 STUFFING BOXES 


“CORPORATION 


DURAMETALLIC Be 


KALAMAZOO 
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PHILADELPHIA QUARTZ CO. 


Established 1831 
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with Silmac Silicate 


NGER LIFE 


WATERPROOFS 


Concrete tanks, walls, building 
blocks, etc., allow water to pene- 
trate to some extent, resulting in 
dampness and often actual seep- 
age. The efficiency of the Silmac 
treatment is indicated in the 
accompanying graph. 


DUSTPROOFS 


By chemical reaction of the Silmac 
and the concrete a hard insoluble 
substance is formed at the surface. 
Hard, wear-resisting, dustless con- 
crete outlasts untreated concrete. 
At left, degree of Silmac penetra- 
tion shown by white outer edges. 


ACIDPROOFS 


Silmac-treated concrete admirably 
resists acid attack. Successful ap- 
plications have been made against 
hydrochloric, sulphuric, as well as 
organic acids. Silmac also protects 
concrete against the attack of 
brackish water. 


3 REASONS! 


— you should investigate Silmac 
Silicate for concrete treatment— 
It’s economical—lIt’s easy to apply 
—lIt’s effective. We'll gladly help 
you estimate quantity needed for 
your concrete area. Free bulletin 
#341 gives complete information. 


General Offices and Laboratory: 125 S. Third Street, Philadelphia, Pa. 
Chicago Sales Office: Engineering Bldg. Sold in Canada by National Silicates Litd., Toronto, Ont. 
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PRESERVATIVE 


A wood and fabric preservative that 
has proved effective in stopping insect 
and fungi attacks is Cuprinol. It was 
introduced to England about 12 years 
ago and used to check fungus growth 
and insect attack on many famous old 
buildings such as Windsor Castle, 
Westminster Abbey and Durham Ca- 
thedral. After exhaustive field tests 
Cuprinol was adopted by the British 
Government for the Army, Navy and 
Royal Air Force. It is specified for 
sandbags, tents, camouflage cloth, awn- 
ings, tarpaulins, parachute harnesses 
and airplane safety belts. This product 
is an oily liquid about the consistency 
of water that may be applied by brush, 
spray or dipping. It has a base of cop- 
per sulphate which penetrates the 
wood or fabric, protecting it from mil- 
dew, dry rot, etc. There are different 
types of Cuprinol for both wood and 
fabric, depending upon the require- 
ments and conditions of service. It is 
made by Cuprinol, Inc., Cambridge, 
Mass. 


THREAD 


The housewife may now obtain nylon 
thread for both home sewing and ma- 
chine stitching. Tests show that this 
thread has great strength and elas- 
ticity permitting garment seams to 
stretch under unusual strain without 
danger of breaking the stitches. Bias 
seams, too, stand the strain of longi- 
tudinal stretching. Nylon thread is 
also resistant to rot from perspira- 
tion, does not shrink when a garment 
is dry-cleaned or washed, is not ad- 
versely affected by normal ironing con- 
ditions, but as with all fine fabrics, 
use of a very hot iron should be 
avoided. This thread is manufactured 
by Belding-Heminway-Corticelli Co. of 
New York, N. Y. 


SOLVENT—PLASTICIZER 


Liquid resins that are solvents, plas- 
ticizers and penetrants as well are 
Herecolyn and Abalyn, produced by 
Hercules Powder Co., Wilmington, Del. 
The former is methyl abietate that has 
been hydrogenated for stability while 
the latter is straight methyl abietate, 
reactive and oxidizable. Both of these 
interesting rosin esters are liquid, pale 
straw in color, boiling at about 370 
deg. C. with almost no decomposition 
for they are completely heat stable 
up to 350 deg. C. They are excellent 
plasticizers for they have a vapor 
pressure of only 5 mm. mercury at 200 
deg. C., and almost none at all below 
that point. Resinous in nature they 
are compatible with almost all gums, 
resins, waxes and film formers, and 
are soluble in a wide variety of com- 
mon solvents. Thus, they can be used 
as modifiers, co-solvents, or coupling 
agents and their very ready emulsifi- 
ability increases their value. These 
two liquid resins have interesting spe- 
cial properties too and are already in 
wide use in lacquers, varnishes, paints, 
inks, waxes, paper, perfume, plastics 
and many other industries. 
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"1'M WORRIED ABOUT 75 SHELLS— 


NOT MUD IN A RIVER!” 
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Fue enough and only natural. Mr. Designing Engineer is worried a lot about shells—very 

little about the mud, hardness and coloring matter in that river back of the plant. 

s- 
ae — He’s worried about production—how many shells, how many tanks, roll off the line 
by each day. And rightly so. For production is his problem. 
el. Clean water and properly x 
as But this problem of getting the suspended and dissolved material out of his river 
ile till te teliestled epecstions anil water before it gets into his plant supply or his condensers is a big one too. So is 
> the problem of getting the impurities out of his plant wastes before: they pollute 
se power plants, today. The rapidly P 8 P P 
~ increasing tempo of production the same river. 
se and expansion has enhanced We have been treating water—2} billion gallons a day of it—for 20 years. We 
ple their importance to both heavy have been treating sewage too, on a large scale—close to 5 billion gallons a day. 
nt — 
ap naeteating plants and process Here, then, are two places where we can help you, Mr. Designing Engineer—two 
00 industries. special headaches that can be eliminated from the many that must = 
cad be plaguing you these hectic “speed-up” days. —DORRCOS 
ley 
ns, 
nd 
m- 
Ing 
ifi- ENGINEERS °¢ 570 Lexington Ave., New York 
ATLANTA TORONTO CHICAGO DENVER LOS ANGELES 
pe- 
in - DORR TECHNICAL SERVICES AND EQUIPMENT ARE ALSO AVAILABLE FROM THE FOLLOWING COMPANIES: 
ats, NETHERLANDS: Dorr-OliverN.V.. The Hague - ENGLAND: Dorr-Oliver Company Ltd.,London « GERMANY: Dorr Gesellschaft, m.b.H. Berlin» FRANCE: Soc.Dorr-Oliver, Paris 
es TALY:S.A.1. Dorr-Oliver, Milan + JAPAN: Sanki Eng. Co.,Ltd., Tokyo» SCANDINAVIA: A.B.Hedemora, Hedemora, Sweden* AUSTRALIA: Crossle & Duff Pty. Melbourne 


ARGENTINA: Luis Fiore, Buenos Aires o" 
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EATURING conventions held during 
F the past month were those of the 
American Institute of Chemical Engi- 
neers in Chicago and the American 
Petroleum Institute in Tulsa, Okla., 
both of great interest to chemical en- 
gineers. In line with the policy of 
Chem. & 


formed of major chemical and engi- 


Vet. to keep its readers in- 


neering developments as disclosed at 
meetings and conventions of technical 
organizations, selected papers pre- 
sented before the following societies 
have been abstracted and are given in 
this issue; 

American Ceramic Society 

American Chemical Society 

American Institute of Chemical En- 

gineers 

American Petroleum Institute 

Electrochemical Society 

Midwest Power Conference 


HEAT TRANSFER 


HEAT TRANSFER to a fluid in laminar 
flow through an annular space was 
reported upon before the American 
Institute of Chemical Engineers in 
Chicago by M. Jakob, Illinois Institute 
of Technology, and K. A. Rees, Armour 
Research Foundation, and the theory 
of heat transfer between either one 
or both walls of an annular space in 
a substance in laminar flow through it 
was developed for the case of uniform 
heating or cooling. Results were given 
in dimensionless form with the 
independent variables and 
P/(P,+ P,) where r, and r, are the 
radii of the annulas and 100P, and 
100P, are the percentages of heating 
from inside and outside, respectively. 
In the case of one-sided heating 
(P, = 0 or P. = 4) the group hr/k is 
used as a dependent variable where 
r is the radius and fh is the coefficient 
of heat transfer for the heated surface, 
and k is the heat conductivity of the 
gas. In the case of heating or cooling 
from the sides, dt/Aft is chosen as de- 
pendent variables where dt is the tem- 
perature difference between the two 
surfaces and Af the temperature 
change in axial direction. The rela- 
variables were 
represented in equations, tables and 
graphs. 


tions between these 


The theory was checked by experi- 
ments with ethylene, hydrogen and air 
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in laminar flow through a long and 
narrow annulus with r,/r,=06.5. The 
annulus was insulated inside and heat 
energy was supplied from electrical 
coils surrounding it. A minor part of 
the heat energy was given up to the 
gas by a detour, namely from inside, 
after having crossed the annulus in 
the form of radiation. 

Under the experimental conditions, 
the theory led to hr/k = 3.52, regard- 
less of the kind of gas and of Reynolds 
number. The experiments, however, 
gave average values which were larger 
by 19 percent, 5 percent, and 10 per- 
cent for ethylene, hydrogen and air. 
respectively, including a slight increase 
in the range of Re=50-1,000. This 
may indicate an early transition to 
turbulence, while the differences of 
hr/k for the three gases can originate 
from a temperature correction of re- 
stricted aceuracy. That all observed 
values are greater than the theoretical 
was ascribed to eccentricity of the 
annulus. The average discrepancies 
between experiment and theory of 5-20 
percent were not considered as very 
serious, especially since k for hydrogen 
is seven times greater than for air, and 
1) times greater than for ethylene. 


RESIN-TREATED COMPRESSED WOOD 
Distincr new possibilities for manu- 
facture of airplanes, flooring, paneling 
and furniture are offered by compressed 
wood treated with a commercially 
available phenol-formaldehyde resin- 
forming mix, according to A. J, Stamm 
and R. M. Seborg of the Forest Prod- 
ucts Laboratory, Madison, Wis., before 
the American Institute of Chemical 
Engineers in Chicago, last May. The 
authors succeeded in producing a 
compressed wood with a very hard, 
smooth, weather-resistant surface, 
which is also highly resistant to alcohol 
and water. 

In the method outlined, resin- 
treated compressed wood is made from 
the dry-treated plies under pressure of 
250-1,200 Ib. per sq.in, at temperatures 


Feature Month 


f 300-320 deg. F., using pressure 
periods of 15-30 min. per inch of 
original thickness of wood. Among the 
woods experimented with were spruce, 
cottonwood, aspen and several species 
of poplar. 

Veneer can be resin-treated in either 
of two ways: (1) by a diffusion of the 
resin-forming mix into green veneer 
by merely soaking in a water solution 
of the mix; (2) by treating dry by the 
cylinder method in which the veneer 
is placed on edge in a galvanized iron 
tank inside the treating cylinder, the 
tank filled with treating solution, and 
the veneer weighted down. The cylinder 
is closed and an air pressure of 30-60 
lb. per sq.in. is applied for 15-60 
minutes, The veneer is then slowly 
dried so that the resin-forming con- 
stituents can diffuse from the fiber 
cavities of the wood into the cell walls 
as water is removed from the fiber 
cavities. 

Resin-treated compressed 
show several possible uses in airplane 
construction, the most promising appli- 
cation being for fuselage and wing 
covering and for spar plates. The 
treated veneer could also be used to 
advantage in making propeller blanks 
varying in specific gravity from one 
end to the other, or even in molding 
the propellers to their final shape, 
according to the authors. 


woods 


LIQUID-LIQUID EXTRACTION COLUMN 

CHARACTERISTICS and performance of a 
liquid-liquid extraction column were 
given by S. B. Row, Southwestern 
Louisiana Institute, J. H. Koffolt and 
J. R. Withrow, Ohio State University, 
before the semi-annual meeting of the 
American Institute of Chemical Engi- 
neers in Chicago last May, The paper 
supplied new experimental data on a 
large 8.75 in.-diameter glass extraction 
column, using the chemical system of 
Appel and Elgin, namely  toluene- 
benzoic acid-water. Various series of 
old and new type column arrangements 
with old and new type of packing ma- 
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American Society for Testing Materials. annual meeting 
and exhibit, Palmer House, Chicago, Ill. 


American Chemical Society, semi-annual meeting, Chal- 
fonte-Haddon Hall, Atlantic City, N. J. 


Technical Association of the Pulp and Paper Industry. 


National Petroleum Association, annual meeting, Hotel 
Traymore, Atlantic City, N. J. 


Society, semi-annual 
Knickerbocker, Chicago, IIl. 
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aE NERAL CHEMICAL COMPANY 


40 RECTOR STREET, NEW YORK, NW. Y. 


Sale: Offices: Atlanta * Baltimore * Boston * Buficlc * Choriotte (N.C.) * Chicago 


Cleveland © Denver * Detroit « Houston * Kensas City * Milwaukee * Minneapolis 


Nework (N.J.) New York * Philadelohia Pittsburgh * Providence (8. 1.) St. Louis * Utica (N.Y.) 


Pacific Coast Sales Offices: San Francisco * Los Angeles 
Pacific Nurthwest Sales Offices: Wenatchee (Wash.) * Yokima (Wash.) 
ln Conade: The Nichols Chemical Company, Limited * Montreal * Toronto * Voncouver 


COOH 
Structural Fomula: 


Physical Propertie : 
APPEARANCE—white crystalline solid. 
MOLECULAR WEIGHT—214. 


MELTING POINT—112-113° C. 


BOILING POINT—355° C., with some 
decomposition. 


: 


Insoluble in cold water, slightly soluble 
in hot. 

Easily soluble in alcohol, ether and 
most common organic solvents. 


Chemical Properdied : 
1. The aromatic rings undergo typical 


aromatic substitution reactions such as 
halogenation and nitration. 


2. The carboxyl group exhibits its 
usual properties, forming salts, esters, 
acid chloride, etc. 


1. The acid may be used as an inter- 
mediate for miscellaneous organic syn- 
theses. 


2. Its esters may find application in the 
preparation of pharmaceuticals and the 
formulation of resins and plastics. 


General Chemical Company also 
announces the availability in com- 
mercial quantities of the following 
chemicals: 

ESTERS OF 0-PHENOXY-BENZOIC ACID 
XANTHONE ODIPHENYL CARBONATE 
SALICYLAMIDE e« DICRESYL CARBONATES 
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CAN HELP MAKE 
YOUR PROCESS MORE 


PROFITABLE 


For Crushing or Grinding, such vastly 
dissimilar materials as tin cans, 
powder, feathers, paper 
leather, plastics, etc. 


gun 
cork, pulp, 
For Sifting or Grading powders, baux- 
ite, graphite, ammonium nitrate, carbon, 
rubber, etc. 


For Mixing or Blending insecticides, 


powders, pigments, dyes, chemicals, etc. 
For Elevating or Conveying rock, ore, 
grain, chemicals, etc. 


Not limited to one size or type of ma- 
chine, Sprout-Waldron Processing Equip- 
ment is very flexible and is readily 
adaptable to meet specific require- 
We have hundreds of success- 
ful installations in plants throughout the 


country. 


ments. 


It may be that one of our 
machines has already proved itself com- 
pletely satisfactory on your very prob- 
lem. Investigate today. Send us full 
details on the job you wish accomplished. 
Our recommendations will be offered 
promptly and will place you under no 
obligation. 


SPROUT, WALDRON & CO. 


139 Sherman Street Muncy, Pennsylvania 


1&CO., INC.-MUNCY, PA.- 


"MANUFACTURING ENGINEERS. 
x Since 1866 
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terials were investigated under a wide 
range of flow conditions. These in- 
cluded “spray column,” “bubble cap” 
column, perforated plates, columns 
packed with Berl saddles and Raschig 
rings, and three arrangements of pitted 
copper-cloth packing. 

Some of the conclusions drawn by 
the authors were as follows: 


(1) Colburn’'s method of correlating 
liquid-liquid extraction data was found to 
be simple, clear, concise, and permitted a 
rapid evaluation of results. 

(2) High rates of flow of the con- 
tinuous phase affected the overall height 
of transfer unit results differently than 
low rates of flow (this effect was mini- 
mized by increased rate of the discon- 
tinuous phase and by the use of packing 
materials). 

(3) Raschig rings and Berl saddles were 
found to be the most efficient of the ar- 
rangements used, with Berl saddles prob- 
ably the better. 

(4) Size of distributor hose for the 
discontinuous phase influenced the capac- 
ity and the H.T.U. values, the smaller the 
size, the greater the capacity and efficiency 
of the tower. 

(5) Perforated plate and “bubble cap” 
columns were found to be _ practically 
equally efficient. 


TANK CARS FOR CARBON DIOXIDE 


THE BULK, low-pressure method (U. 
S. P. 2,180,231) of handling carbon 


dioxide makes it possible to transport, 
store, and transfer cold liquid with 
great economy, according to C. A. Getz 
and Erie Geertz of the Cardox Corp., 
Chicago, Ill. before the American Chem- 
ical Society in St. Louis. Thus “pay 
much improved over high- 
pressure cylinder hauling. Several tons 
of liquid can be transferred in a few 
minutes. Less floor space is required 
to store a given amount of gas. This 
new method of handling liquefied CO, 
takes advantage of reduction in vapor 
pressure with lowering of temperature. 
ror example, by refrigerating to 0 
deg. F., a pressure of only 290.8 Ib. 
per sq.in. is exerted. This makes it 
economical to build large vessels of 
ample strength to hold the liquefied 
Pressure vessels for this purpose 
have been manufactured in capacities 
from 0.25 to 125 tons. Each vessel is 
thermally insulated to prevent exces- 
sive heat absorption and insulation and 
vessel are hermetically sealed inside 
a sheet metal housing. 

Storage tanks are equipped with a 
refrigerator coil and mechanical re- 
frigerator. When the pressure reaches 
a set point, a pressure-controlled switch 


load” is 


vas 
pas. 
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causes the refrigerator to operate until 
the temperature and pressure have been 
lowered. Transportation tanks need 
not be equipped with mechanical re 
frigeration as under most conditicns 
pressure rise during a haul is small. 
In case the pressure rises to near the 
upper limit of the normal working 
pressure of the vessel, it is maintained 
at that pressure by automatically re 
leasing vapor. A valve (composition 
seating dise and diaphragm operated ) 
has been developed to give very slow 
release and small “blow down.” 
Both storage and _ transportation 
tanks are equipped with special, metal 
seating, safety pop valves. Each ves- 
sel is equipped with a pressure gage 
and liquid level gage. Special elec- 
trical alarm contacts can be provided 
with both units to give automatic 
warning of abnormal changes in pres- 
sure or liquid level. Liquid CO, is 
transferred from tank to tank by means 
of high capacity centrifugal or rotor 
and stator pumps. A 1.5 in.-diameter 
hose is used for the liquid flow. The 
vapor of the two vessels are 
connected with pressure equalizing hose 
during the transfer. Studies with 100 
deg. F. ambient temperature and 0 
deg. F. CO, show that the overall heat 
input per square foot of vessel surface 
is about 8 B.t.u. per hour if insulating 
material is 8 in. thick. Insulating 
materials studied include Kapok, veg- 
etable cork, rock cork, vacuum and rock 


spaces 


felt. The size refrigerators required 
for various capacity tanks are as 
follows: 
Tons Hp. 
0.167 
GD 0.25 
1.0 
es 2.0 


With the refrigerator and tank com: 
binations shown above, it was found 
that refrigerator running time is less 
than 65 percent at 100 deg. F. room 
temperature and 0 deg. F. CO, tem- 
perature. The value of 40 B.tu. 
per sq.ft. of copper-coil surface per 
deg. F. differential coil temperature 
is satisfactory in determining coil size. 
Rate of pressure rise with no refrigera- 
tion varies inversely with the capacity 
of the storage vessel. Pressure rise in 
a 4-ton storage tank when at 100 deg. 
F. ambient is about 2 Ib. per sq.in. 


A Cardox 4-ton capacity, low-pressure liquid carbon dioxide storage unit requiring a | hp. 
Units have been manufactured in capacities up to 125 tons 


motor for refrigeration. 


e JUNE 1941 


e CHEMICAL 


& METALLURGICAL 


ENGINEF RING 


(HEM 


144—4 

4 ING |. 

Tl N G | 

YING. 

| 

3 


until 
been 
need 
l re 
Liens 
mall 
r the 
rking 
ained 
y re 
sition 
ated ) 
slow 


ation 
metal 
1 ves- 
gage 
elec- 
vided 
matic 
pres- 
‘O, is 
means 
rotor 
meter 

The 
is are 
hose 
th 100 
and @ 
1 heat 
urface 
lating 
lating 
c, Vveg- 
d rock 
quired 
re as 


Ip. 


k com- 
found 
is less 

room 

), tem- 
B.t.u. 

ce per 

erature 
pil size. 
frigera- 
apacity 
rise 
00 deg. 
r sq.in. 


a 1 bp. 
tons 


ak \\ 
Top te observation. All 
somplets 


PATTERSON -KELLEY — 
THE FINEST IN WORKMANSHIP 
AND ENGINEERING SINCE 1880 


The Patterson -Kelley Company brings over 60 years of 
the finest workmanship and skilled engineering to the 
manufacture of equipment for the chemical and proc- 
ess industries. Such equipment as autoclaves, kettles, 
cookers, separators, stills, tanks, and all types of heat 
exchange equipment. A wide variety of chemical and 
process equipment manufactured with skill and ex- 
perience to the most exacting specifications. 

Patterson Equipment is built under the close super- 
vision of a large and expert engineering staff. Equip- 
ment may be fabricated from Steel, Copper, Copper 
Silicon, Nickel, Nickel Clad Steel, Monel Metal, Stain- 
less Steel, Aluminum, or Steel lined with Non-Ferrous 
Metal—a variety which can meet any condition en- 
countered in a chemical or process plant. And this 
expert engineering supervision means the construction 
of equipment which will give years of dependable, 
economical service. 

Write today for the new Patterson-Kelley Chemical 
and Process Catalog just off the press. It describes and 
illustrates the wide range of chemical and process 
equipment being manufactured by Patterson - Kelley. 
Write our engineering staff if you have an equipment 
problem. They will be glad to consult with you—no 
obligation, of course. 


CIlFy PATTERSON FOR DEPENDABLE, ECONOMICAL SERVICE 
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MANUFACTURERS FOR 
THE CHEMICAL AND PROCESS INDUSTRIES 


THE Fatterson-Frelley CO., INC., 109 WARREN ST., E. STROUDSBURG, PA. 
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MIXING QUIZ 


that will help us help you to do the 
job Better, Faster, Cheaper 


1. What material do you wish to mix? 


4. What is the approximate weight per cubic foot or 
gallon of the ingredients? 


5. Will it be necessary to heat or cool the mass during 
the mixing process? 


6. In the case of steam heating, what pressure will 
be used in jacket? 


7. Is the mixing to be conducted under pressure or 
vacuum? 


9. Is the machine to be belt driven or provided with 
individual motor drive? If motor drive, give current 
characteristics. 


Have your secretary copy the information you have jotted 
down and send it to us on your letterhead. All information 
will be held in strict confidence, and our recommendations 
as to the correct machine for the process involved will not 
be followed up by a personal call until requested. 


ROBINS 
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SOLVENT EXTRACTION OF SOYBEAN OIL 


Use or selective solvents to obtain 
from soybean oil a highly unsaturated 
fraction was investigated on a labora- 
tory scale and reported before the 
American Institute of Chemical En- 
gineers in Chicago by R. E. Ruthrut! 
and D. F. Wilcock of the Sherwin- 
Williams Co. The method found to 
offer greatest possibilities consists of 
extracting raw soybean oil with fur- 
fural to obtain a highly unsaturated 
constituent and then further extract- 
ing with a hydrocarbon solvent to 
eliminate materials which retard dry- 
ing by acting as antioxidants. 

A flowsheet ‘based upon experimental 
work shows raw soybean oil entering 
the bottom of the furfural extraction 
tower and meeting a _ descending 
stream of solvent from the storage 
tank. Raffinate oil plus some furfural 
collects at the top and furfural plus 
extracted oil collects at the bottom. 
Extract from the furfural tower is 
passed to the top of a single-stage 
naphtha-extraction tower. Naphtha is 
added to the bottom of the tower to 
extract as much oil as possible, with 
a minimum of antioxidant, from the 
furfural-extract phase. This naphtha, 
containing the greater part of the ex- 
tracted oil, is removed from the top 
of the tower and is fed to the first 
naphtha flash tower from’ which 
naphtha is taken overhead and re- 
turned to the reservoir. Antioxidant- 
free extract oil is removed from the 
bottom of the first naphtha flash tower. 

Naphtha-extracted furfural  (con- 
taining antioxidants and some high- 
iodine number oils) is removed from 
the bottom of the single-stage naphtha 
extraction tower and added to the 
raffinate from the furfural tower. The 
resulting mixture is extracted with 
naphtha in a _ multi-stage tower. 
Naphtha containing the oil and anti- 
oxidant is removed from the top of 
this tower and distilled in the second 
naphtha flash tower in which antioxi- 
dant-bearing raffinate is removed from 
the bottom, while the naphtha is 
flashed overhead. Naphtha-treated fur- 
fural from the multi-stage naphtha ex- 
traction is sent to the furfural storage 
for recycling. 


GASES IN BOILER FEED WATER 


LITERATURE states that gas diffusion 
from a quiescent surface is inversely 
proportional to the 2/3 power of the 
liquid viscosity. However, in the case 
of liquid falling over trays, viscosity 
of the liquid not only affects the theo- 
retical diffusion coefficient, but also the 
turbulence within the articles of 
liquid and the actual amount of inter- 
facial surface exposed. Tests on the 
removal of dissolved gases from water, 
reported upon by A. E. Kittredge of 
the Cochrane Corp., Philadelphia, before 
the Midwest Power Conference in Chi- 
cago last April, showed that with 
equipment used, tray efficiencies were 
inversely proportional to the 4/3 power 
of the liquid viscosity. 

Tray deaerators for boiler feed water 


| 2. Approximate proportions of each ingredient. 
vee 3. What size batch do you wish to mix at one time? 
oe 8. What type of discharge outlet is preferred? | 
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ERLNG 


have broad applications and are de- 
signed to deal efficiently with the re- 
maining 5-10 percent of oxygen ini- 
tially contained in water saturated 
with atmospheric air. Only the down- 
flow type is under basic patent protec- 
tion at the present time. It was stated 
that under extreme overload, the 
counterflow type will suffer damming 
and flooding of incoming water and the 
crossflow type will suffer poor water 
distribution, whereas with the down- 
flow type the higher the load, the 
better the water distribution. 

Tray deaerators are of two types; 
the more simple design consists of a 
perforated water distributing pipe, a 
bank of heating and distributing trays 
and a deeper bank of air separating 
trays. Steam enters the top through a 
perforated distributing baffle and flows 
downward through the entire assembly 
to the vent condenser. This design 
claims perfect distribution of steam 
and water and inherent ability to carry 
heavy overload without reaching a 
critical operating point, Under normal 
operating conditions, assuming atmos- 
pheriec pressure, the concentration of 
oxygen in vent gases would support 
only 0.00003 cc. per liter in the effluent 
boiler feed water. Under emergency 
condition requiring 100 percent of feed 
from the make-up tanks, concentration 
of oxygen in the vent vapor might 
support as much as 0.001 ce. per liter 
in the effluent boiler feed water. A 
cross-section of a tray deaerator of this 
design is shown in the accompanying 
figure. 


Tray decaerator for boiler feed water 


For conditions requiring zero oxygen 
guarantee, preliminary deaeration is 
vccomplished in a direct contact pre- 
eating vent condenser. Water to be 
(leaerated passes through the usual 
surface vent condenser and is sprayed 
n the preheating and deaeration cham- 
er which serves as a vent condenser 
'o the main tray stack. Water leaving 


with KEMP BALTIMORE 


Kemp Adsorptive Dryers with Silica Gel will give you any required 
degree of desiccation down to the commercial ultimate—a dew point 
of -76°C. Available with single or twin towers for intermittent or 
continuous operation, standard Kemp units are built from 10 to 100,000 
c. f. per minute capacity to operate at pressures from atmospheric to 
2500 pounds per square inch. Activation of the Silica Gel is accom- 
plished by gas, electricity, or steam as desired. 


While these Kemp Dryers first made their appearance in industry as 
a part of the now famous Kemp Atmos-Gas Producer, this comprehen- 
sive line of dryers is designed for operation with all types of 
atmosphere machines, or as an indepen- 
dent unit, for the drying of gases, liquids 
or solids. 


Write for the latest Dryer Bulletin, and 
then if you don’t see what you want, ask 
for it. Kemp is prepared to design and 


build to your special requirements in a 

minimum of time. Address The C. M. *SILICA GEL which has 

Kemp Manufacturing Company, 405 millionsof ultra-microscopic 


pores, removes moisture by 
East Oliver Street, Baltimore, Md. a combination of surface 
adsorption and capillary 
attraction. It is reliably es- 
timated thatthe interior pore 
a surface of one cubic inch 
of Silica Gel is in excess 
of 50,000 square feet. 
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proof materials. 


Kelly Ave. 


CAPACITY 
for 


YOUR TOWERS 


F packed with Berl saddles, the modern streamlined surface 
medium. Per unit volume, saddles provide more effective 
surface area, better distribution and baffling with less resist- 
ance to flow than any comparable type of packing. 
packed towers permit higher gas and liquid flow rates, and 
lower heights. For absorption, extraction, distillation and 
scrubbing, for instance, the above advantages of saddle- 
packed columns mean one thing—more capacity. 


Saddle- 


Berl saddles are made in the %", 42", 1” and 112” sizes of 
chemical stoneware, porcelain or semi-porcelain; all acid- 


Akron, Ohio 


WELDED 
Rolled Steel 


ont CENT FOR 


REPAIRS cx 


YEARS! 


Every working day, forl7 years, 
a Williams 34 Yard Bucket has 
been unloading crushed rock 
and sand from railroad cars for 
the Concho Sand andGravelCo., 
Oklahoma City. In all that time 
of heavy duty service, not one 
penny has been paid for repairs 
or maintenance. Now a set of 
pins and bushings is being 


shipped to start the bucket, as good as new, 
on another seventeen years of service. 

Williams Buckets and Parts are stocked 
by distributors in all sections of the country. 


Send for free bulletins covering Williams 
Buckets for all types of service. 


THE WELLMAN ENGINEERING CO. 


CONSTRUCTION 


WILLIAMS 


7018 CENTRAL AVENUE + 


CLEVELAND, OHIO 


built by WELLMAN 
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this chamber contains only that amount 
of oxygen retained by the surface ten- 
sion. The vent rate from the main 
deaerating tray section consists of the 
entire steam supply to the equipment. 
Concentration of oxygen in the vent 
gases of this type of equipment, meas- 
ured in terms of its ability to support 
oxygen in solution in the feed water, 
is normally of the order of 0.00002 ce. 
per liter. 


PLASTICS FROM AGRICULTURAL WASTES 
AccorpInc to O. R. Sweeney, W. D. 


Harris, and L. K. Arnold, Iowa State 
College of Agriculture and Mechanic 
Arts, Ames, Ia., before the semi-annua! 
meeting of the American Institute of 
Chemical Engineers in Chicago, May 
21, a thermoplastic molding powder 
can now be produced at an estimated 
raw material cost of 4.1 cents per Ib. 
and a thermosetting powder at an 
estimated cost of 6.3 cents per Ib., 
based on the cost of corncobs at 0.5 
cent per lb. 

Raw materials for production of the 
thermoplastic molding powder are 
corncobs, oat hulls, or other pentosan- 
containing cellulosic waste product, 
eresol or phenol, sulphurie acid and 
asbestos filler. When about 70 percent 
cresol was used, some of the cobs acted 
as filler and the product was molded 
without additional filler. When 130 
percent cresol was used, the cobs re- 
acted completely and filler was added 
to make a moldable plastic which was 
thermoplastic. In the production of 
the thermosetting product, hexamethy- 
lenetetramine, ealeium hydroxide, 
aluminum stearate, asbestos and fur- 
fural are used. Both thermoplastic and 
thermosetting materials are _ black, 
shiny products which mold readily into 
forms possessing good strength and 
high resistance to water. 

According to the authors, additional 
experimental work is now in progress 


which may result in reducing costs, 
increasing strength, and decreasing 


curing time. 


FUEL ECONOMY IN REFINERIES 
SINCE FUEL costs represent 20-30 per- 
cent of total direct operating costs in 
an oil refinery, this is a very attractive 
field in which to reduce operating ex- 
penses, reported D. C. Lawrence of the 
Texas Company, New York, before the 
American Petroleum Institute in Tulsa, 
Okla. last May. In general, fuel cost 
for utility purposes can be kept to a 
minimum by efficient generation and 
usage. Inasmuch as generating facili 
ties and necessary operating personnel 
are centralized and operation is rou- 
tine, efficient generation of utilities 
should not present any particular prob- 
lem. Usage of utilities is, however, 
quite a different problem. To maintain 
a high efficiency in usage, modification 
and changes are required. Fuel con- 
sumed by processes may be reduced by 
efficient heater design, by heat ex- 
change from hot streams to incoming 
charge, to reboilers, to steam gener:- 
tors and to boiler feed water. 

In discussing savings of fuels used 
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directly by processes, the author used 
as illustration two-stage distillation of 
a solvent-recovery system. An early 
design for solvent recovery utilized 
single distillation under 25 in. mercury 
vacuum and high circulating rates 
through the heater. A later design 
made use of two-stage distillation. 
Here the incoming mix charge was 
exchanged first against the vapors 
from the atmospheric section of the 
tower, and then against the vapors 
from the 40-lb. section of the tower 
before going into the atmospheric sec- 
tion of the tower. Approximately 40- 
45 percent of the work is done in the 
atmospheric section of the tower. The 
40-lb. section removes about 50 percent 
of the solvent, and 5 percent is removed 
in the stripper. The average fuel con- 
sumption for solvent recovery was re- 
duced 47.3 percent due to the use of 
two-stage distillation. 

In addition, the author showed how 
savings in fuels could be accomplished 
by using heat exchange from hot 
streams, by employing liquid-gas stor- 
age for balancing gas production and 
consumption and by heat recovery 
from recirculating reflux. 


SURFACE HARDENING BY INDUCTION 


ONE OF THE outstanding developments 
in heat treating has been the applica- 
tion of induction heating to localized 
surface hardening, reported Dr. H. B. 
Osborn, Jr. of the Toeco Division, Ohio 
Crankshaft Co., Cleveland, Ohio, before 
the Electrochemical Society in Cleve- 
land last April. 

Induction hardening results in a 
locally hardened steel with the desired 
magnitude and depth of hardness, essen- 
tial metallurgical structure of core, 
demarcation zone and hardened case, 
with lack of distortion and no scale 
formation. It permits mechanization 
of operations to fulfill production lines 
requirements. Time cycles of only a 
few seconds are maintained by auto- 
matic regulation of power and_ split- 
second heating and quenching intervals. 
Induction hardening equipment permits 
the user to surface harden only the 
requisite portion of the object and thus 
to maintain the original ductility and 
strength; to harden articles of intricate 
design which otherwise cannot be 
feasibly treated; to eliminate expensive 
pre-treatment such as copper-plating 
and carburizing and subsequent 
straightening and cleaning operations; 
to reduce material costs by allowing 
a wide selection of steels; and to 
harden a fully machined item without 
any finishing operation. 

All surface hardening equipment 
consists of an inductor, quenching 
auxiliaries, suitable transformers and 
capacitors, automatic timing controls, 
an! a high frequency generator. The 
induetor may be a single or several 
turns of copper tubing to fit the piece 
to be hardened. The quenching medium 
is supplied through the inductor by 
meins of orifices. The timing device 
wh ch controls the heating cycle op- 
erates an electric quench valve and 
controls the quenching cycle to the 


STEELS 


IN STOCK...IMMEDIATE SHIPMENT 


Over 40 kinds of alloy steels—both standard S.A.E. analysis, and Principal Products In- 
ial heat treated Ryerson alloys—are included in the wide range clude: Bars, Shapes, 

of Certified Steel products carried in Ryerson stock for Immediate Structurals, Plates, 
Shipment. Sheets, Floor Plates, 
special quality control plan on alloy steels gives the heat treater Alloy and Tool Steels, 
exact data on every bar to guide him in securing better results in Allegheny Stainless, 
less time. Write for complete information. Screw Stock. C. F. 
If you do not have the blue and grey Ryerson Stock List —the Shafting, Mechanical 
Key to Immediate Steel — we will gladly send a copy. Joseph T. Tubing, Reinforcing 
Ryerson & Son, Inc. Plants at: Chicago, Milwaukee, St. Louis, Detroit, Steel, Welding Rod, 
Cincinnati, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. Nuts, Bolts, Rivets,etc. 


9th REPORT 


..- On Materials of Construction 1940 Edition 
(Reprinted from Sept. 1940 Issue) 
Literally a Materials Handbook, this 48-page booklet presents 
essential information for more than 800 corrosion-, heat- and 
abrasion-resistant materials used in the construction of process 
equipment. 

Included are: (a) non-ferrous metals and alloys, (b) ferrous 
metals and alloys and (c) non-metallic materials of construction. 
Physical properties, chemical composition and names of manu- 


Chemical & Metallurgical Engineering, 330 West 42nd St., 
New York, N. Y. 


AMERICAN 


ROLLING RING CRUSHERS 
REDUCE CRUSHING COSTS! 


Because of simple construction, low power consumption, low mainte- 
nance, dependable operation, and great flexibility AMERICAN Rolling 
Ring Crushers make possible more tonnage per hour and more uniform 
product with a minimum of fines. Leading engineers and operators in 
well-known process industry plants endorse these crushers for unusual 
efficiency and economy in crushing all kinds of chemical raw materials. 
We maintain a testing plant for prospective users of our equipment. 
We will be glad to recommend the proper type equipment for your 
needs if you tell us what you want to grind. Consult with us. 


AMERICAN PULVERIZER CO. 
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same degree of accuracy. Converters of 
the generator type are in use for 2,000, 
3,000 and 10,000 cycles at capacities 
up to 1,000 kw. Smaller 7.5-30 kw. 
units of the spark-gap oscillator type 
are used at frequencies upwards of 100,- 
000 cycles. High-frequency current is 
usually generated at high voltage 
ranging from 200-1,000 v., and is then 
transformed and fed into the inductor. 
A recent development is a small, com- 
pact, single-unit 3,600-r.p.m. generator ] 
producing 10,000-cycle current at 220 
and 440 v. up to 100 kw. output. Other i 
features of equipment were described. i 

Typical of applications on a produe- I 
tion basis is the hardening of bearing : 
surfaces on a large diesel crankshaft. 


Such parts are handled in a horizontal 2 
position in a tunnel line unit in which F 
each bearing is hardened by means of 
n 
an inductor biock. Crankshafts which ; 
il 
ean be handled without mechanical ' 
‘ 
equipment are treated in a_ vertical : 
unit in which three or four bearing 
5] 


surfaces are hardened in one auto- 4 
matically controlled operation. Several 


such units, each set for a different Z 

‘ series of bearings, can be operated by P 
one man to yield a continuous output. di 

In the automotive field, the econom- Ps 

ical hardening of camshafts elimi- di 

3 nates costly pretreatment, hardening, 
straightening and cleaning operations, 
| and produces a shaft free of distortion - 


and scale and hardened only where 
GULF) DOUBLES ITS FACILITIES ville ans of 
FOR MANUFACTURE OF AVIATION 
GASOLINE AT PORT ARTHUR REFINERY 


bon steels. Putting bearing races on 


> Keeping pace with the rapid industrial expansion of the Southwest, the | automobile axle shafts by placing a 7 
F Gulf Oil Corporation has added a new unit to its Port Arthur, Texas. hardened material on the portion of Et 
: refinery. The increased facilities represent a major investment and were the ona requiring a bearing rast ” ial 
made to meet the normal domestic demand for aviation gasoline. expensive. Application of induction fac 

hardening to this problem results in 

) CAREY Heat Insulations were used throughout in this improvement. surface hardening the shaft at the de- Se 
sired areas and making the shaft act p= 

The economics of present-day refining processes call for higher and still | as its own bearing race. Equipment is 

higher efficiency—and this means more and better insulations. The | for hardening two such surfaces simul- -_ 

extensive use of CAREY Insulations by leaders of the industry is abun- taneously is shown in the accompany- a 

dant evidence of the ability of these products to meet every require- ing figure. a 

ment and to effect maximum savings. the 

Constant research and improvement; more than a half century of manu- Surface hardening bearing races of two ing 

facturing experience; the practical knowledge gained from contact with axle shafts simultaneously - 
. every insulation problem—these are CAREY assets that rule out experi- pla 
5 mentation and assure dependable results. You're always SAFE with bien 
CAREY. A nationwide organization is at your service. Write Depart- ser 

ment 15 for Insulation Catalog. | at 
tha 
lem 
heg 
$ INDUSTRIAL BUILDING PRODUCTS OF con 
alle 
ASPHALT... ASBESTOS——MAGNESIA grie 
Roofing .. . Siding . . . Flooring .. . Insulations .. . Roof _ 

Coatings and Cements . . . Waterproofing Materials te 

or 
Expansion Joint... Asbestos Paper and Millboard Was 

G 
ort 
Pe PHILIP CAREY COMPANY + Lockland, Cincinnati, Ohio. | Hei 
Dependable Products Since 1873 stiti 
N CANADA: THE PHILIP CAREY COMPANY, LTD. Office and Factory: LENNOXVILLE, P.Q. | 
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In addition to selective surface hard- | 


ening of steels, there are other applica- 


tions of induction heating. Hardening | 
a piece of steel and brazing to copper | 


and other metals can be done simul- 
taneously. Heating for forging and 
upsetting has been found to be a par- 
ticularly satisfactory use for indue- 
tion heating, as its speed has made it 


adaptable to high production require- | 


ments of forming equipment, and scale 
problems are reduced to a minimum. 
The corresponding increase in die life 
is of extreme importance. Tip anneal- 
ing of brass cartridge shells at the 
rate of 100,000 per hr. is provided with 
a single induction heating unit. 


ANTIMONY ON BATTERY PLATES 
PREVIOUS evidence against use of anti- 
mony as a constituent of the alloy used 
in storage battery construction has 
been based on theoretical electrochem- 
ical considerations or experiments on 
specimens of alloy. The author, J. W. 
k. Byfield, consulting engineer of New 
Zealand, undertook a series of com- 
prehensive tests to establish beyond 
doubt that antimony leached from the 
positive grids during charge is electro- 
deposited apon and in the active 
material of the negative plates. The 
results were reported before the Elec- 
trochemical Society in Cleveland. Once 
this deposition takes place, it follows, 
owing to the electrochemical behavior 
of antimony in an acid solution, that 
local action or self-discharge is pro- 
moted to a degree which is at least 
proportionate to the quantity and dis- 
tribution of the antimony. 

Over 1,000 discarded batteries were 
dismantled during the tests, this num- 
her including 73 different makes of 
English, American, Canadian, Austral- 
ian, New Zealand, 


| 


| mill or a large compartment mill. 


and French manu- | 


facture. The tests showed that presence | 


of antimony in the negative battery | 
plates of the starting and lighting type 
is far in excess of any quantity of anti- 
mony which could possibly diffuse from 
the negative grid under ordinary cir- 
cumstances. The antimony deposit has 
heen found to be diffused throughout 
the pores of the plate as well as appear- 
ing on the surface of a plate where it 
is or ean be rendered plainly visible. 
The deposit is present on all negative 
plates of the “Starting, Lighting, Igni- 
tion” battery types which have been in 
service for more than a few months or 
at most a year. The author believes 
that the ultimate answer to this prob- 
lem of the deposition of antimony on 
negative battery plates must lie in a 
complete swing-over to the use of such 
alloys as the caleium-lead type for 
grids. 


HEAT TRANSFER FILM COEFFICIENTS 


Srupy oF heat transfer film coefficients 
for liquids in “Karbate” exchangers 
Was reported upon by R. E. Zinn, H. 
G. Thoeming and C. G. Duncan-Clark 
of the Victor Chemical Works, Chicago 


‘Traylor engineers, and their intimate knowledge of 
modern processes, which they bring to bear upon each 
Prospective user’s problem before making recommenda- 
tion of a unit. 
is enabled to build a machine of advanced design, which 


there's more than just 


GRINDING MILLS 


Power and up-keep. 


iron and steel in our 


% Any user of a Traylor Grinding Mill is certain of having 
his work done exactly the way he wants it, in the full 
capacity that he needs, and at lowest cost of operation, 
That goes for all services in the 
Chemical and Process industries, and whether the work 
requires a ball mill, tube mill, pebble mill, batch mill, rod 


%& This is possible because of the broad experience of 


Thus, when the order is placed, Traylor 


will exactly meet the requirements of the case in hand. 


% We are ever anxious to discuss, in detail, the problems 
of purchasers-to-be, so we invite correspondence making 
appointment with our representative. IN THE MEANTIME, 
WRITE FOR OUR BULLETIN 2103. It is interesting and 
highly informative. 


RAY 


ENGINEERING & MANUFACTURING CO. 
MAIN OFFICE AND WORKS — ALLENTOWN, PENNA..U.S.A 


YORK City SALT LAKE City LOS ANGELES SEATTLE 

Vane wer rencnco | wo No ? 214 moo, D F 
Ca go. U sing an impervious graphite Expert Depertment—104 Pearl St, New York City, Foreign Seles Agencies London, Lime, Seo Poulo, Rio de seneive, Buenos Aires, Velpersise, Oune, 
Antolegente, Sen Juan, 
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EW American military 

emblems have a prouder 
battle history than the “YD” 
worn on the shoulders of New 
England’s National Guards- 
men. As the 26th, or “Yan- 
kee’’ Division, the New 
Englanders were one of the 
first Guard outfits to see 
action in World War I. In 
the great struggle of the 
Aisne-Marne, they were in 
line for fifteen days and lost 
more than 5,000 men. It was 
the aggressive “Yankees” 


who finally captured Belleau 
and held it in the face of a 
heavy three day artillery fire. 
In the Saint Mihiel operation 
they were active and in the 
Meuse-Argonne their deeds 
made Ville-devant-Chaumont 
an heroic name. During a 
service of 205 days in the 
front line, their casualties 
totalled 13,664 men. Today, 
the New England National 
Guard is in camp, preparing 
again to stand watch over 
American liberties. 


eer ey TOO, must stand watch—with alert eyes on 
the foes of production. Foremost among these is cor- 
rosion. Among the corrosion resistant alloys developed 
by the Lebanon Steel Foundry, Circle L 23 is widely 
accepted because of its generally good corrosion resistant 
qualities combined with satisfactory physical characteris- 
ties. At Lebanon, this alloy is induction furnace melted. It 
and the other Lebanon alloys have made possible changes 
in methods and practice of far reaching economic value. 


LEBANON STEEL FOUNDRY ¢ LEBANON, PA. 


ORIGINAL AMERICAN LICENGEE GEORGE FISCHER (swiss cuamorre METHOO 4 
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“Karbate” No. 2 tube 1 in. id. x 1.6 in. 
o.d. x 60 in., in a double pipe heat 
exchanger, overall heat transfer coeffi- 
cients were determined for the case of 
water on both sides of the tube. Em- 
ploying a modified method presented 
in the paper, the overall coefficient ob- 
tained from terminal temperature and 
heat balance data correlated closely 
with those calculated from the indi- 
vidual resistances, using recently pub- 
lished data and formulas. This method 
includes the recalculation of the coeffi- 
cients from temperature gradients that 
have been proportioned according to 
the resistances obtained from the co- 
efficient of the primary calculation. The 
overall heat transfer coefficient values 
range from 60-1,100. 

On the basis of the correlation be- 
tween the calculated overall transfer 
coefficient and experimental heat trans- 
fer coefficient values, the individual 
film coefficients for liquids other than 
water have been obtained, using the 
above recalculation method. The values 
of the film coefficients for 90 percent 
formic acid, nickel sulphate-sulphuric 
acid solution, and for 90 percent, 80 
percent and 55 percent phosphoric 
acids, were given and represent heat 
transfer data not previously available, 
according to the authors. 


CLEANING SAND 


CLEANING of glass sand was discussed 
by John Dasher and Oliver C. Ralston, 
Eastern Experiment Station, Bureau 
of Mines, College Park, Md., before 
the annual meeting of the American 
Ceramic Society at Baltimore last 
March. Iron occurs in glass sand in 
discrete grains of iron-containing min- 
erals and as a stain, usually containing 
clay, on the surface of the quartz 
grains. In the past, tabling and mag- 
netie separation have been used to re- 
move specks; and washing and acid 
leaching have been used to remove 
stains. For sands that do not respond 
to these treatments and for some 
sands that do, two new methods, at- 
trition scrubbing and froth flotation, 
were proposed. 

The attrition scrubber, which is just 
starting its sub-commercial develop 
ment, is a small, compact, high-speed 
agitator which provides maximum tur- 
bulence that will rub off tough stains 
without breaking the sand _ grains. 
It is smaller than the motor that 
drives it. All parts are rubber-covered 
so that the sand grains rub only 
against each other. 

Froth flotation, which is not new 
to ore dressing, will take out the 
heavy, magnetic specks that were re- 
moved by the old methods, and also 
other specks such as muscovite mica 
and iron-stained feldspar which the 
old methods do not remove. Although 
it provides sufficient agitation to re- 
move soft stains such as those re- 
moved by washing, best results are 
obtained on sands which have been 
scrubbed to clean the surfaces so that 
“a more selective separation may be 
made. 
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20,000 CENTIPOISES! 


Two Cuno Auto-Klean filters in series in each 
line, installed by Atlas, keep viscous pyroxylin 
(20,000 centipoises) continuously on “Go”. 
Note the handles above each filter? A quick 
turn cleans filters instantly, while in operation. 
Another tough filtering problem solved by self- 
deaning Cunos — in this case, with stainless 
steel internal parts. 


NO STOPS FOR CLEANING FLUID .. 
NO STOPS FOR CLEANING FILTER © 


CHEMICAL & METALLURGICAL ENGINEERING 


END THE PRODUCTION PAUSE THAT DEPRESSES YOUR PROFITS 


Do you take time out to clean filters? Or are you planning 
to meet the down-time problem by costly duplex installations? 
Kill both birds — a Cuno Auto-Klean cleans itself with the 
turn of a handle, manually, or by motor drive. Why buy twice 
too many filters? 

Cuno capacities cover a wide range, and many remarkable 
case studies illustrate what Cuno filters can do wherever fluids 
flow. Write today for free booklet, “80 Ways to Make More 
Money,” showing how many industries have ended the “pause” 
that was depressing production and profits! 


CUNO ENGINEERING CORPORATION 
106 South Vine Street, Meriden, Conn. 


Please send me, free, “80 Ways to Make More Money.” 
Name 
Company 
Street 


JUNE 1941 6—155 


id 
ve 
nd 
ne 
at- 
Dis 
ist 
ed 
ur- 
ms 
ns. 
red 
nly 
the ' 
KEEP FLOW ON “GO” WITH 
Ww: 
the 

' 
re- 

are 
een 


IMPORTANT 
NEWS: 


to users of 


PACKING 


IMMEDIATE SHIPMENT can be 
made from factory stock of 
*SUPERCUTNO Acid - resisting 
Packing, manufactured from gen- 
imported African Blue 
Asbestos 


The importation from Africa of 
Blue Asbestos has now been 
practically cut off. Foreseeing 
this situation, we have obtained 
a large supply of Blue Asbestos 
for our *SUPERCUTNO Acid- 
resisting Packing. This large 
stock enables us to meet all 
requirements and to make 
immediate shipment of 


*SUPERCUTNO. 
. 


ALL HEAVY ACIDS 
are successfully packed with 
*SUPERCUTNO Packing, 
which is lubricated to with- 
stand corrosive action and to 
reduce friction. 


Protect your needs by writ- 
ing TODAY for complete 
information. 


Greene, Tweed & Co. 
Bronx Bivd. at 238 St. . New York 


SUPER 


LTN 


PACKING 


for acids 


Pat ow 


made by the 
manufacturers of 


*PALMETTO 


| 
| 
| 


SELECTIONS FROM FOREIGN LITERATURE 


CLARIFYING INDUSTRIAL EFFLUENTS 


SEDIMENTATION tests were carried out 
with wastes from two large plants in 
Sweden. In their content of dissolved 
salts and carbon dioxide and in pH 
these wastes were entirely different, 
with variability in each according to 
operating conditions in the plants. 
Consequently the sedimentation rate 
varied even for the same effluent when 
taken from different sewers im the 
same plant. 

Among electrolytes used as coagu- 
lants, quicklime and aluminum sul- 
phate were most effective. Starch is 
only a moderately effective clarifier, 
although potato starch is exception- 
ally potent in clarifying coal slurries. 
Radioactive water has a dispersing 
rather than a coagulating effect. For 
siliceous slurries a good accelerated 
settling effect is obtained by adding 
powdered limestone and grinding the 
slurry. 

From tests in settling basins it ap- 
pears that the manner of introducing 
the sewage is important. Piping the 
sewage into the basin near the bottom 
is preferable. Spraying the sewage 
over the surface is an inefficient method. 
More research is needed, for example, 
in changes of composition (whether in 
the water or in the suspended matter ) 
which accelerate sedimentation. 


Digest from “Sewage Settling in 
Basins,” by G. G. Bring, Jernkontorets 
Annaler 125, 1, 1941. (Published in 
Sweden.) 


EXTRACTING MIXED LIQUIDS 


Cnorce of a solvent or solvent blend 
for extracting one liquid from another 
depends on obtaining an effective im- 
miscibility range within suitable tem- 
perature limits, with minimum expendi- 
ture of solvent under pressure and 
viscosity conditions permitting eco- 
nomical operation. In composition 
charts on triangular coordinates (ex- 
tract, raffinate, solvent) the immisci- 
bility range may or may not extend 
across the entire chart but its conodes 
(lines joining like points for two phases 
in equilibrium) must be such as to 
favor separation of extract and raffi- 
nate. Thus, if a conode when extended 
would intersect the solvent line at its 
apex the solvent cannot effect extrac- 
tion. beyond the point represented by 
that conode in the immiscibility range. 
If changing temperature shifts the di- 
rection of the conode, the system may 


be extractable by operating at two 
different temperatures. By charting the 
behavior of the solvent in temperature 
concentration and pressure:concentra 
tion diagrams, favorable conditions car 
be ascertained for economical counte 
current extraction coupled with efficient 
solvent recovery. The layout of a four. 
stage counter-current system is shown 
in the diagram, in which a = mixers, 
b = separators, ec = condensers (for 
solvent vapor), d = fractionators for 
solvent recovery, M = liquid inlet, F 
= extract outlet and R = raffinate 
outlet. If a ternary system is to be ex- 


Counter-current liquid extraction 


tracted, the relations require a space 
diagram (tetrahedral coordinates). By 
plotting the vapor pressure conodes in 
such a diagram the behavior of a given 
solvent can be charted and performance 
in extraction systems can be predicted. 
Use of a blended solvent also calls for 
a space diagram. 

Digest from “Extracting Liquid Mix- 


tures,” by K. Thormann, Chemische Fabrik 
14, 1, 1941. (Published in Germany.) 


TWO-STAGE PULP DIGESTION 


Bypropuct alcohol recovery from waste 
sulphite liquor can be stepped up by 
lowering the lime content of the liquor, 
but only at the expense of losses both 
in yield and quality of pulp. To permit 
higher aleohol recovery and still main 
tain pulp yield and quality Hagglund 
developed a two-stage digestion method 
which avoid the damaging acidity in- 
erease at the end of a single stage 
digestion with liquor having a low lime 
content. 

The new process operates with liquor 
containing only about 0.4 or 0.5 g. 
calcium oxide per 100 ec. but with- 
draws. the liquor when the sugar con- 
tent is high and completes the diges- 
tion with fresh liquor of about the 
same lime content. Success depends 
on making the change while the chips 
are still strong enough not to dis- 
integrate while the first liquor is drain- 
ing off. The sulphur dioxide content 
of the first stage liquor must be rela- 


Improvement of alcohol yield by two-stage digestion of wood pulp 


Yield of Absolute Alcohol 


Liquor Pulp liters 
content ' Tearing Tearing Per cu. m. 
g. per Yield length Bursting strength of waste Per tor 
100 ce. percent km. factor g. liquor of pul; 
Single Stage Digestion 
1.0 47.5 9.0 58 92 14.0 54 
1.3 50 10.5 72 82 10.1 37 
‘wo Stage Digestion 
0.4 (49) 9.0 58 91 10.8 112 
0.5 48.5 9.0 62 90 10.0 o4 
0.6 49.5 10.0 68 86 9.0 85 
0.7 50 10.5 73 83 7.0 66 
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tively high so that adequate sulphona- 
tion will be effected. The same sulphur 
dioxide concentration (about 6 g. per 
100 ee.) may be preferable in the second 
stage also, though not needed, since 


only one composition of liquor needs to | 


be prepared and handled. The table 
on the opposite page illustrates how 
pulp yield and quality are maintained 
while aleohol recovery is doubled, or 
better. This table refers to pulp with 
Roe number 4. 


Digest from “Study of the NAF- 
Higglund Two-Stage Sulphite Digestion 
Process,’ by Hugo Nihlen, Zellstoff und 
Papier 21, 67, 1941. (Published in Ger- 
many.) 


ACCELERATED FILTRATION 
OF SLURRIES 


SLURRIES of kaolin, ground cement | 
clinker, lignite or ceramic slips can | 


be filtered much faster with the aid of 
certain filtration accelerators than 
alone. The final result of the filtra- 


tion is not impaired in any way, but | 


the operation is speeded up sometimes 


to as much as four times the original | 


rate. Starch and gelatin are effective 
accelerators in small concentrations but 
it has been found that konjak flour is 


four to five times more potent. As little | 


as 10 parts of konjak flour per mil- 
lion parts of slurry solids greatly in- 


creases the rate of filtration. Adding | 


i) g. konjak flour per metric ton of 
solids in a slurry gives from 50 to 300 


40 

A 

230 B 

3 

a 

<= 

£20 


iL = 
10 40 60 80 
Temperature , Deg.C. 


Temperature influence on filtration rates of 


a stoneware composition with 0.02 percent | 


of konjak flour added: (A) To the hot slurry 


before filtering; (B) Before heating the | 


slurry 


percent increase in rate of filtration. | 
No such acceleration can be gained by 


high temperature filtration. Even at 
0 deg. C. (a filtration temperature 
which would be impossible in praec- 


tice) filtration of cement clinker dust | 
's slower than when 0.001 percent of | 


a good accelerator is added. 


Digest from “Accelerating Filtration by 
Modifying the Slurry,” by Horst Rumpelt 
and Ilse Schween, Chemische Fabrik 13, 
481, 1940. (Published in Germany.) 


OILPROOF PLASTICS 


LawINATED (hard paper) sheet prod- | 


vets, some made with phenolic and some 
with urea resins, have been tested for 
resistance to benzene, a standard gaso- 
line, a blended motor fuel, “Aeroshell” 


Providing 
answer to the problem of handling 
many corrosive liquids,” valves of 
Lapp Chemical Porcelainare installed 
in systems that cover a wide range of 
processes. Smoothly operating, posi- 
tive sealing and made from non- 
porous Chemical Porcelain, they may 
answer a problem in your process. 
Literature on request. Lapp Insulator 
Co., Inc., LeRoy, i. Y. 


“the first satisfactory 


(RASCHIG RINGS PIPE VALVES 


PPP DDD DD DDD 


STILL 


PURE WATER 


Operation — Water passes through 
two reactor tanks. A chemical reaction in 
first tank removes positive ions, such as 
calcium, magnesium, and iron, substituting 
hydrogen. Water then passes to second 
tank where the hydroxyl (OH) ion is sub- 
stituted for negative chloride and sulphate 
ions, etc. This OH ion then combines with 
hydrogen to form H.O. The minerals re- 
moved from water are retained in reactor 
tanks until flushed to drain. Treated water 
contains small amounts of dissolved dioxide 
gas which can be dispelled easily by 
aeration. 
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by Chemical Treatment 


For Few Cents 
per 100 Gallons 


AUTOMATIC NO HEAT 
REQUIRED - - - LOW COST— 


Synthetic Distilled Water which 
meets all requirements for chemical 
and industrial purposes is made 
available at a fraction of the former 
cost by the ILLCO-STILL modern 
and economical method. 


Completely automatic—water is not 
evaporated so no heat is required— 
pipes will not lime up—minimum 
maintenance cost. A unit delivering 
300 gallons an hour occupies space 
about 4xl0 feet. Made of finest 
material to protect purity of water. 
Available in units from 150 gallons 
an hour to 2000 gallons an hour. 
Tested in laboratory—proved in the 
field. Investigate the advantages of 
ILLCO-STILL as applied to your re- 


quirements. 


ILLINOIS WATER TREATMENT CO. utinois 


Wi vE 
ON corROs! LAP 
CHEMICAL 
‘iven 
eted. 
Mix- 
abrik 
| | 
10 = le 
= | 
| i | 
— | 
: 
a 
8&5 | 
6—157 


TENSILASTIC 


Rubber Rolls Help 
Make These Products 


The cigarettes you smoke, the glasses from which you drink, the clothes, 
hats and shoes you wear, the knives with which you cut your food, the news- 
papers you read—Tensilastic Rubber Rolls play a part in the manufacture of 
these and a great many other products today. ‘ 
Tensilastics can be made any size from }" long by }" diameter to 300” long 
by 44” diameter; any density from dead hard up to very soft; compounded 
to meet all possible mechanical and chemical conditions. 


We rubber line tanks and rubber cover propellers, machine parts, screws 
and a variety of other products as a protection against acids, fumes and 
other harmful elements. 


Doubtless there are uses for rubber rolls in your manufacturing processes— 

places where rubber rolls can replace other rolls that may be difficult to 

secure during the defense program or—where rubber rolls will give better 
erformance. 

Trell us your problems. Possibly we can help. We have 50 years of experi- 

ence in the manufacture of rubber rolls. 


AMERICAN WRINGER CO., Inc. 
WOONSOCKET, R. I. 


and “Shell 4X” oil at 10 deg. C. The 
two heavy oils were also tested at 105 
and 140 deg. ©. It was found that in 
general there is more weight 
(resin extraction) from the laminated 
sheets made with urea resins than 
from those made with phenolic resins, 
With both types of resin, however, there 
is considerable variability and the test 
results indicate that products with high 
resistance to motor fuels and petro- 
leum oils can be developed with either 
type of resin by selective formulation 
and by proper attention to processing 
Changes of dimensions of ex- 


loss 


details. 
posed test pieces were so small as to 
be negligible for practical purposes 
and the results were judged entirely on 
the weight Test 
10 x 50 x 1 mm. in size were immersed 
104 hr. in the selected solvent and 
weighings were made at eight-hr. in- 


loss basis. pieces 


tervals. Weight losses ranged from 
about 0.5 to about 6 percent. In the 


tests with benzene the best of the urea 
resins lost 1.5 percent in weight while 
the phenolic resins were not markedly 
superior to the best of the urea resins 
but showed less variability. Superior- 
ity of the phenolic resins was more 
evident in the tests with gasoline, 
“Aeroshell” and “Shell 4X” but in the 
high temperature tests even the best of 
the phenolic resins lost about 4 percent 
in weight. By comparing the composi- 
tion and properties of the resins show 
oils is 

oilproof 


resistance to 
substantially 


ing greatest 
expected that 
products can be formulated, 


“Action of Motor Fuels and 
by W. Paul, 
(Published in 


Digest from 
Oils on Laminated Sheets,” 
Kunatstoffe 30, 142, 1940. 

Germany.) 


NEW GASTIGHT VALVE 


INCREASING severity of 
fications for industrial 
phasized the leaky nature of ordinary 
valve necessitated 
provements 
new walve, designed by the chief  in- 
strument maker at the Kaiser Wilhelm- 
Institut fiir physikalische Chemie und 
Elektrochemie, utilizes metal tubing 
to prevent contamination of pure gases 
by leakage. Metal tube valves are not 
in themselves novel, but the new valve 
has a novel combination of structural 
features. A readily replaceable flat 
fiber disk is used for packing, and the 
valve seat is also replaceable. When 
this valve is used the steel cylinder 
can be thoroughly evacuated before 
being filled, so that it need not be 
swept out with the new gas to avoid 
contamination, Liquefiable gases such 


purity spec 
has em- 


vases 
pase 


packings and 


in valve construction. A 


Gastight valve 
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‘THE MOST 
COMPLETE 


YOU get complete satis- 
faction when you buy 
“U.S. Stoneware’’ 

Tower Packing Rings RASCHIG 
because: 


They are made of De- 
Aired (Vacuumized) and 
Ekctrolyzed Clays, vit- 
rified at 2,500° F. and 
are exceptionally strong 
and tough, with walls of 
uniform shape and thick- 


ness. 
“CYCLOHELIX" 
Single Spiral 


They offer maximum re- 
sistance to _ solvents, 
alkalies and acids (ex- 
cept hydrofluoric acid), 
including hot oxidizing 
agents. 


They will withstand ex- 
treme and sudden ther- 
mal shocks, and will not 
chip, spall or crumble. 


“CYCLOHELIX" 
Double Spiral 


“CYCLOHELIX" 
They are non-absorbent, Triple Spiral 


non-corrosive and non- 
porous. 


Raschig Rings are made 
in both Chemical Stone- 
ware and White Porce- Single-Spiral 
lain in all sizes from 
O.D. up. 
Prompt shipments from 


stock. 


“HEXAHELIX'™ 


“HEXAHELIX" 
Double Spiral 


THE U.S. STONEWARE CO. 


as hydrocarbon fuel gases can be 
charged directly into steel cylinders 
by low temperature distillation with- 
out any contamination with air. Gas 
losses and accompanying toxicity or 
fire hazards are avoided because escape 
of gas through leaky stuffing boxes of 
ordinary valves is avoided. Accidental 
contact of the valve seat packing with 
oil is impossible, a feature which is 
particularly important in handling 
compressed oxygen. Because of its 
strength and compact construction 
this valve can be used for ordinary 
handling of any compressed gas in 
cylinders, even under severe mechanical 
stresses. 

Digest from “A New Metal Tube 
Valve,” by R. Schultze, Chemische 


Fabrik 18, 417, 1940. (Published in 
Germany.) 


SPINNING ACETATE SILK 


Direct wet spinning of acetate silk 


| filaments into a coagulating bath of 


sedium acetate and acetic acid gives 
best results when the bath contains 
10-20 percent of acetic acid and 20-30 


| pereent of sodium acetate. This has 


been demonstrated by a study of the 
relations between bath composition and 
fiber properties. It was found that the 


, acetate acts as an active coagulant 
| while the acid serves, through its sol- 


vent power, as a buffer between exces- 
sively fast and _ excessively slow 
coagulation. In a bath containing 20 
percent sodium acetate the tensile 


| strength of the filament decreased when 


acetic acid concentration was below 10 
or above 15 percent, the length of 
coagulation bath being 80 em. and 
spinning speed 10 meters per min. This 
tendency is also illustrated by the table, 
taken from tests under the same con- 
ditions excepting that the bath con- 
tained 30 percent sodium acetate. 
Tabulated data are also presented to 
show the influence of acetylation condi- 
tions and spinning conditions on fiber 
properties. 
Variation of acetate silk properties with 
varying concentrations of acetic acid in the 


coagulating bath; 30 percent sodium acetate 
present in all cases 


Tensile 
Strength, 
Aceticacid Fineness, gz. per Elongation 
percent deniers denier percent 

0 10.5 1.15 44.1 
8.93 1.77 31.8 
BD... 9.10 1.52 15.9 
9.48 1.60 16.1 
7.76 1.22 20.5 


Digest from “Spinning Acetate Silk: 


| Direct Wet Spinning,” by T. Araki and 


S. Tadenuma, Journal of the Society of 


| Chemical Industry, Japan 44, 52B, 1941 


(Published in Japan.) 


PHOSPHATING METAL SURFACES 


THE FILM of tertiary zinc phosphate 
applied to iron or steel in modern ac- 
celerated phosphation can be made 
thick or thin by controlling the rate 
of seed crystal formation and growth. 
Growth of the film follows the diffu- 
sion law. Control may be exercised by 
several methods, some physical and 
some chemical. The electron diffraction 
method of investigating film growth 
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“VITRIC-10” Quick - Setting 
Acid - Proof Cement 
hardens by internal 
chemical set into a 
strong, acid-proof, 
granite-like structure 
of permanent dura- 
bility, the initial set 
occurring in 25 to 30 
minutes. 


PRE-MIXT” Acid-proof Cement 


comes in powder form 
and requires only mix- 
ing with water on the 
job. For convenience 
and general utility 
‘*Pre - Mixt’’ is un- 
equalled. 


SUPER-VITRIC” hardens 


throughout the mortar 
joint by chemical re- 
action rather than 
evaporation and forms 
a dense, porcelain- 
like structure of min- 
imum porosity. 


§. Stoneware’’ 
Acid-Proof Cements 
Write for bul- adhere strongly to 
letins describ- brick, steel, glass, 
ted lead and rubber and 
oT Serre? Con make acid-proof ma- 
ygon or- - 
rosion Resist- construction 
ant Tank Lin- ready for use in two 
ings. cr three days. 


THE U.S. STONEWARE CO. 
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GELATIN TANNING 
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PRESERVATIVE 
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PRESERVATIVE 


ALDEHYDE REACTANT 


| WRITE TO-DAY FOR | 
THIS NEW BOOKLET 
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FURFURAL ~ FURFURYL ALCOHOL ~ HYDROFURAMIDE 
«++ TETRAHYDROFURFURYL ALCOHOL... 


ODAY it is well to consider the | 

adaptability of Furfural to your pro- 
duction. It has many properties common | 
to aldehydes, and in addition possesses | 
unique characteristics introduced by the | 
Furan ring. Conditions now invite a re- | 
examination of the uses based upon its 


aldehyde properties. 


Here are typical values determined on the | 
commercial product, available in cans, | 
drums, drum-carloads, and tank cars: 


Boiling range (99%)....... 157-167° C. 
Specific gravity (20/20).... 1.161 
Flash point (open cup)..... 56° C. 


Surface tension (dynes/cm.). 49 
Viscosity at 38° C. (centi- 


1.35 
Water solubility at 20° C... 83% 
ee Light straw to amber 


Information about the use of Furfural is 

supplied gladly on request. Ask for your | 
copy of the new Booklet entitled THE | 
FURANS and pictured on this page. It | 
contains information about Furfural, its | 
derivatives, and their uses. 


The Quaker Oats @mpany | 


TECHNICAL DIVISION 5-6 
141 W. JACKSON BLVD. - - - CHICAGO, ILL. 
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is expected to yield useful information 
in this respect. As a crystal layer with 
many capillaries and interstices, the 
phosphate film has a capacity for ab- 
sorbing organic substances which can 
be utilized to inerease the protective 
effect. Lacquering is best for thin 
films, while thick films readily absorb 
oil vehicles. The organic coating is 
benefited in two ways by the phosphate 
film, namely in adhesion and in pre- 
vention of under-film rusting. Phos- 
phation is most effective when applied 
to finished parts, since the film has 
only limited ability to withstand shap- 
ing and forming operations. An excep- 
tion, however, is cold drawing, which 
is facilitated by phosphation. Aside 
from its rustproofing effect, phospha- 
tion reduces metal-to-metal friction in 
ball bearings and other parts. 


Digest from “Surface Treatment of 
Metals by Phosphation.”” by Gerhard 
Roesner and Ludwig Schuster, Chemische 
Fabrik 14, 6, 1941. (Published in Ger- 
many.) 


ACTIVATED SLUDGE TREATMENT 
OF SOYBEAN WASTES 


Raw waste from a factory producing 
artificial fibers from soybean casein 
was experimentally treated with acti- 
vated sewage sludge. The effluent was 
acceptable, as to biological oxygen de- 
mand and suspended solids content, for 
discharge into streams. Purification 
Was next tried with activated sludge 
derived from the waste itself. This 
sludge was made either by aerating 
the raw waste a week, settling two hr., 
discarding the supernatant liquid and 
adding fresh waste for another week 
of aeration, or by similar four-day 
aeration periods of waste mixed with 
20 volume-percent of settled raw slud:e. 
or by pre-aerating raw waste two days, 
seeding with one percent of activated 
sewage sludge, aerating eight hr. and 
discarding the supernatant liquid with- 
out settling. The last method proved 
best, vielding an amber*yellow acti- 
vated sludge (30 volume-percent in two 
weeks) and a clear sparkling superna- 
tant liquid. Soybean waste purified 
with this activated sludge yielded 2.4 
tons of dry digested sludge which gave 
by distillation 1,116 cu. m. of fuel gas, 
0.196 ton of fuel oil, 0.131 ton of am- 
monium sulphate and 0.853 ton of re- 
sidual coke, for each 10,000 tons of 
raw waste. 

Digest from “Studies on the Disposal 
of Industrial Wastes: Purifying Soybean 
Waste by the Activated Sludge Process.” 
by Saburo Shibata, Journal of the Society 


of Chemical Industry, Japan 44, 6SB, 
1941. (Published in Japan.) 


CATALYTIC GASOLINE SYNTHESIS 


Ir HAS been found that carbon dioxide 
in the effluent gas is a powerful cata- 
lyst poison in the synthesis of gasoline 
from carbon monoxide and hydrogen 
at ordinary pressure over iren 
copper catalyst. For experimental pur- 
poses two catalysts were tested, one 
made with Fe + 25 percent Cu + 125 
percent diatomaceous earth + 2 per- 


cent KOH while the other was tiie 


same excepting that it also contained 
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2 percent Mn. The tests showed that 
catalyst life and gasoline yield are 
impaired by increasing carbon dioxide 
content while the optimum amount of 
added alkali (acting as promoter) be- 
comes greater. At least part of the 
catalyst poisoning effect is due to inac- 
tivation of the promoter (KOH) by car- 
bon dioxide. As carbon dioxide content 
increases in the effluent gas it becomes 
necessary to decrease the gas flow rate 
and hence the output capacity of the 
catalyzer. Since carbon dioxide is a 
common impurity in the effluent gases 
from the gasoline synthesis its poison- 
ing action on catalysts must be mini- 
mized or eliminated for efficient pro- 
duction. The Fe: Cu and Fe: Cu: Mn 
catalysts used in these tests represent 
a substantial improvement but more 


research is needed to develop cata- | 


lvysts capable of maintaining gasoline 
yield against carbon dioxide and other 
possible poisons in the effluent gases. 


Digest from “Gasoline Synthesis from 


Carbon Monoxide and Hydrogen. 654. | 
Influence of Carbon Dioxide in the Effluent | 


Gas on the Iron Catalyst,” by Y. Murata 
and T. Yamada, Journal of the Society of 
Chemical Industry, Japan 44, 33B, 1941. 
(Published in Japan.) 


CIRCULATING SULPHITE LIQUOR 


CIRCULATION of the digestion liquor in 
making sulphite pulp has advantages 
which are now generally recognized and 
are even considered essential in the 
manufacture of cellulose for rayon or 
staple fiber. But the optimum effects 
of circulating liquor are obtained only 
if the following conditions are met: 

1. To avoid vibration the liquor must 
he preheated outside the digester. In- 
deed, the ceramic lining and metal shell 
of the digester cannot be fully pro- 
tected from vibration unless they are 
entirely free from steam line connec- 
tions. 

2. For the same reason connections 
from the preheater to the digester must 
be elastic, to absorb oscillations and 
shock, and the liquor pump must oper- 
ate smoothly without bumping. 

3. The main direction of liquor flow 
in the digester must be upward from 
helow for the sake of uniform, rapid 
penetration of the wood and for main- 
tenance of circulation throughout the 
operation. Rest periods (intermittent 
cirieulation) need not be provided. 

4. Even heat distribution throughout 
the digester must be effected much more 
rapidly and thoroughly than can be ac- 
complished by heating the liquor in the 
digester, even with indirect heat. 

o. The amount of liquor circulated 
in unit time must be ample throughout 
the digestion period. 

Not the least of the advantages 
ollered by preheating and circulating 
sulphite liquor is that corrosion and 
erosion of the digester walls are les- 
sened, especially the cavitation which 
accompanies heating with superheated 
Steam. 


Digest from “Circulating Sulphite | 
Liquor in Digesters,” by Wilhelm Abele, | 
Zllstoff und Papier 21, 51, 1941. (Pub- | 
lished in Germany.) 


HOMESTEAD 
LEVER-SEALD 
PLUG VALVES 


Temperature and pressure extremes, in- 
frequent operation, the handling of vis- 
cous fluids, and other conditions that 
cause ordinary valves to "stick" or 
"freeze," simply do not affect the op- 
eration of Homestead LEVER-SEALD 
Plug Valves! They always work! 


The sound engineering principle that 
makes possible this remarkable perform- 
ance is only one of many advantages 
which include quarter-turn opening or 
closing, protected seating surfaces, 
straight-line flow, and a leakless seal 
without lubrication. 


Add to these, a choice of metals and 
alloys for longest service at lowest cost- 
per-year, and you have the ideal valve 
for the majority of your jobs. Write 
your needs for recommendation. 


Here Is What 
"Lever-Seald" Means 


The ancient Archimedian principle of the 
lever and screw, applied to the modern 
engineering of Homestead Lever-Seald 
Valves, assures a pressure-tight seal 
without lubrication, plus positive op- 
eration under all conditions. This power- 
ful leverage multiplies a small operating 
force many, many times. Thus it gives 
extra ease of opening or closing the 
valve under the toughest service condi- 
tions; and every means for assuring this 
positive operation is right on the valve 
at all times. 


Send for your 
free copy of 
Reference Book 
No. 38. 


HOMESTEAD VALVE MFG. COMPANY 


P.O. BOX 13 


CORAOPOLIS, PA. 


PROTECTED. SEAT VALVES. 


STRAIGHT WAY 
DESC ALING 
HOVALCO BLOW OFF VALVES 
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PARTICLE SIZE... 
FLOW RATE...CLARITY 


Some Questions and Answers on Filter Aids 
that will help you eut clarification costs 


1. What type of diatomaceous 
silica crude provides the 
best filter aids? 


For filtration purposes, diatomaceous 
crude first must be relatively free from 
soluble and insoluble impurities. Of equal 
importance, it must contain the right 
types of diatom particles in the proper 
proportion of different shapes and sizes. 


2. Why are particle shape and 
size so important? 


Because only from crude of this type has 
it been possible to produce filter aids 
which have the proper gradation of sizes 
and a great diversity of irregular shapes. 
Filter aids of this type build up on the 
filter cloth the intricately interlocking 
porous structure necessary to provide 
rapid and complete clarification. 


As a filter cake builds up, the micro- 
scopic diatom particles form a lattice-like 
structure within which the impurities col- 
lect and are entrained. When the proper 
filter aid is used for a given type of liquid, 
the filter cake will be of such nature as to 
prevent the trapped impurities from being 
swept through the capillary channels, 
while offering minimum resistance to the 
passage of the clarified liquid. 


3. Why have some filter aids 
higher flow rates than others? 


This is principally a function of gradation 
of particle sizes. Generally speaking, the 
coarser the particles, the larger the pore 
openings and channels in the filter cake, 
and the faster the flow rate. 


4. How is pre-determined parti- 
cle size obtained in manvufac- 
turing filter aids? 


In the faster flow-rate products, calcina- 


tion and chemical treatment fuse the 
smaller diatom particles together into 
larger, vet still microscopic, particles. Vir- 
tually any particle size, or any gradation 
of particle size desired, can be obtained 
within remarkably close limits by vary- 
ing the heat and chemical treatment and 
subsequent processing. 


5. What is the effect of flow rate 
on the clarity of the finished 
filtrate? 


Naturally, the faster the flow rate, the 
coarser the screening action. Whether 
clarity suffers depends upon the size and 
type of suspended matter to be removed. 
Liquors containing only relatively large- 
sized impurities can be completely clari- 
fied with a fast-flow-rate filter aid. Others 
with very small colloidal impurities re- 
quire one of the slower, finer particled 
filter aids to assure satisfactory clarity in 
the finished product. 


6. How can the most satisfactory 
and economical filter aid be 
determined? 


The proper filter aid to use is the one that 
will give the required clarity with the 
highest flow rate. While filtration engi- 
neers know the grade of filter aid which 
will normally give the best results for a 
given type of liquid, no two filtration 
operations are exactly alike. Thus, the 
only sure way of determining the most 
efficient and economical filter aid is by 
actual plant tests. 


7. How can Johns-Manville help 
in cutting filtration costs? 


First, there are ten J-M Celite Filter 
Aids, each with a different particle size. 
These ten materials will form filter cakes 


having ten different pore structures and 
providing a diversity of flow-rate and 
clarity characteristics from which to 
choose the right material for any filtra- 
tion requirement. 


Second, these Celite Filter Aids are 
produced from the Lompoc, California, 
deposit, long noted for its unusual purity 
and for the fact that it contains the most 
favorable proportions of various diatom 
shapes for filtration purposes. This huge 
deposit is owned and operated by Johns- 
Manville. 

Third, Celite Filter Aids are always 
uniform, a result of virtually inexhausti- 
ble deposits of high-quality crude, the 
most advanced processing methods and 
equipment, and extreme care maintained 
throughout every stage of manufacture 
and inspection. 


Fourth, Johns-Manville Filtration 
Engineers have had many vears of tech- 
nical training and practical experience, 
not only in the application of filter aids, 
but in every other phase of filter opera- 
tion as well. In hundreds of plants where 
the clarification process seemed satisfac- 
tory, they have been able to help increase 
production, lower costs and improve the 
quality of the finished products. 


And Fifth, the Johns-Manville Filtra- 
tion Laboratory, where modern filtration 
methods and today’s high-flow-rate filter 
aids were developed, is always available 
for the solving of new or unusual clarifica- 
tion problems. 


If you are not now using J-M 
Celite Filter Aids or availing 
yours6lf of the J-M Filtration 
Engineering Service, may we 
give you further details? 
Johns-Manville, 22 East 40th 
Street, New York, N. Y. 


Wi Johns-Manville CELITE FILTER AIDS 


Filter-Cel . . . Celite No. 505 ... Standard Super-Cel . . . Celite No. 512 .. . Celite No. 536... 
Hyflo Super-Cel . . . Celite No. 501... Celite No. 503... Celite No. 535 ...Celite No. 545 


gice maximum flow rates with required clarity on every filtration service 


e JUNE 1951 CHEMICAL & METALLURGICAL ENGINEERING 


* 
| | 
| 
| 


and 
and 
*h to 
iltra- 


S are 
rnia, 
urity 
most 
atom 
huge 
ohns- 


ways 
Lusti- 
. the 
and 
ained 
cture 


ition 
tech- 
ence, 
aids, 
pera- 
vhere 
isfac- 
rease 
e the 


iltra- 
ation 
filter 
lable 
ifica- 


New Titles, Editions and Authors 


FROM SKIN TO LEATHER 


MODERN PRACTICE IN LEATHER 
MANUFACTURE. By John A. Wil- 
son. Published by Reinhold Publish- 
ing Corp., New York, N. Y. 744 
pages. Price $9.50. 

Reviewed by Fred O'Flaherty 

Tus book is a text with a very definite 
purpose concerning a most essential 
subject. There are available to the 
layman some few but incomplete books 
on tanning and leather; there is also 
a fair number of technical books on 
the subject yet they are none too recent 
in their publication and generally lim- 
ited in their scope. For the persons 
casually interested in leather or its 
manufacture or non-technical personnel 
engaged in the tannery there have been 
no suitable sources of information. 

In the present work the author has 
founded every statement upon sound 
scientific facts, the references of which 
are given. In addition he has expressed 
in simple and concise terms an inter- 
pretation of every phase of leather 
manufacture from a consideration of 
raw material to the finished leathers 
of many varieties. 

The micro structure of all varieties 
of skins, hides and leathers is illus- 
trated by photomicrographs and ade- 
quate word description. This chapter 
should stimulate a keen interest in the 
microscope’s application by technical 
men as well as the amateur micro- 
scopist. 

Chapter IT is filled with a store of 
information on the handling of skins 
and hides before they arrive at the 
tannery. This is a subject seldom con- 
sidered by the tannery technical staff 
and yet it is information which has a 
direct bearing on tannery operations. 
Any one with an interest in leather 
will profit by reading this chapter. 

In Chapter III is information on 
which even those engaged in the tan- 
nery are poorly acquainted, and it 
should give to any one a broad picture 
of the many variety of leathers being 
made today. 

Chapter IV gives a full and detailed 
discussion of hide and skin disinfec- 
tion and is the first text to contain 
the details of the new disinfectant 
methods developed by the Tanners’ 
Council Laboratory and which have 
proved so highly economic as well as 
efficient. 

Hide and skin damages are _ thor- 
oughly covered in the next chapter. 
This is enlightening and may well aid 
in the correction of many such condi- 
tions so costly to the general public 
as well as the leather industry. 

Hide market facts are set forth in 
the sueceeding chapter and while it 
may be no guide to the seasoned skin 
and hide buyer it should give a clearer 
picture of this important phase of 
leather manufacture. 

The next chapters guide the unin- 


formed through the preparation for 
tanning. The importance of these next 
3 chapters can best be appreciated by 
the persons interested in leather manu- 
facture by the well established axiom, 
“Good leather is made in the beam 
house.” 

In the chapters on tanning proper 
there are recorded for the first time 
specific instructions on every step of 
tanning whether chrome, vegetable, 
formaldehyde or the combinations. 
These chapters also include much in- 
formation on the synthetic tanning 
materials. Especially of interest to 
the industry is the detailed informa- 
tion on calgon tannages which include 
formulas never before published. 

The lubrication of leathers is treated 
both as a fatliquoring operation and 
as an oiling process. Of particular 
interest is the use of phosphated oils 
which the author describes fully. 

The finishing operations are also 
well covered with every variety of 
leather being considered separately. 

With all these word descriptions the 
book is most profusely illustrated and 
even to one who has had long and close 
association with the leather industry 
there is a vast store of interesting in- 
formation. 

This book should be in the hands of 
every tanner and should find ready 
every day usage by his technical as 
well as administrative personnel. It is 
recommended for any one who is 
anxious to learn about leather and its 
manufacture. 


AIR-CONDITIONING 


MODERN ATR CONDITIONING, 
HEATING AND VENTILATING. 
By W. H. Carrier, R. E. Cherne and 
W. A. Grant. «Published by Pitman 
Publishing Corp., New York, N. Y. 
538 pages. Price $4.50. 

Reviewed by 7. R. Olive 

BEForE reading this long-heralded con- 

tribution from the pen of Dr. Carrier 

and his collaborators, the reviewer seri- 
ously questioned the need for still 
another book on air conditioning. 

Therefore it is a pleasure to report 

that this is not “just another book” 

on the subject. It is definitely superior 
to the earlier literature, filling in many 
gaps from the extensive experience of 
the authors’ company. Much pre- 
viously unpublished information has 
been taken from the company’s files 
and included for the benefit of the pro- 
fession. Largely, this new information 
is of a sort that can be discovered only 
from experience and is omitted entirely 
or glossed over in earlier books and 
in the periodical literature. 
Necessarily, for the sake of com- 

pleteness, Dr. Carrier has included a 

good many tables and charts taken 

from readily available sources such as 
manufacturers’ literature and _ the 

“Heating, Ventilating and Air Condi- 
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tioning Guide.” He has also followed 
earlier authors in the inclusion of many 
solved problems and to some extent 
the method of treatment is similar. 
However, these comments should not be 
considered as adverse criticism since 
the boiled-down experience factors in- 
cluded more than offset any sameness 
that may be noted. If the engineer 
could have but one book on air condi- 
tioning, the reviewer believes this is 
the one. 

Naturally, a book aimed primarily 
at the heating, ventilating and air 
conditioning profession, leaves some- 
thing to be desired from the standpoint 
of the chemical engineer. For example, 
it is disappointing to find that the 
chemical engineer, William M. Gros- 
venor, still receives no credit for his 
publication in 1908, three years before 
the appearance of Dr. Carrier’s “Ra- 
tional Psychrometric Formulae,” of 
what is substantially the basis of 
modern air conditioning. Then, as the 
editors of Chem. & Met. discovered in 
1940, in the preparation of their “Re- 
port on the Conditioning of Gases and 
Air” which appeared in the May 1940 
issue, the air conditioning engineer’s 
approach to such problems is not 
entirely suitable when a vapor other 
than water, or a gas other than air is 
involved. Finally, it is a little dis- 
concerting in this day and age to find 
a large number of chlorine compounds 
mentioned by chemical formula, with 
chlorine expressed as “CL.” 

Still, from the standpoint of use of 
the new book, these comments are 
obviously minor. For the mass of 
hitherto unavailable information in- 
cluded, Dr. Carrier and his collabora- 
tors deserve the thanks of all engineers, 
a great many of whom will find this 
important work a decidedly valuable 
addition to their libraries. 


NON-FERROUS METALS 
NON-FERROUS PRODUCTION MET- 
ALLURGY. By John L. Bray. Pub- 
lished by John Wiley & Sons, New 
York, N. Y. 430 pages. Price $4. 
Reviewed by J. J. Jacobs, Jr. 
A COMPREHENSIVE survey of the pro- 
duction of non-ferrous metals is herein 
presented in a clear style, suitable for 
use as a text or as a reference, 
The introduction and chapters on 


6—163 


42 


& 
Ges: 
j 
| 
| 
| 
| 
} 
| 
t 
- 


HERE'S ONE OF THE 


LARGEST 
WATER TREATING JOBS 


...100% 


Water = Water i 
MAGINE a domestic water 


whose giant aqueduct stretches across the entire state of California with | 


system 
hundreds of miles of tunnels, canals, conduits and siphons __.___ with five great | 
pumping stations, many reservoirs . . . and capable of delivering one BILLION | 
gallons of water per day! | 

| 


Here is one of the world's greatest construction accomplishments of all time 

_ . and a job where no compromise can be made with inferior equipment. 
That's why BECKMAN Automatic pH Instruments — exclusively — have been 
installed to control — automatically and continuously — pH in the various 
stages of the water treating process of this vast project. 


No finer testimonial could be given to the unfailing dependability and outstanding 
quality of BECKMAN pH Equipment! 


WHY ou suouo maxe certain You SPECIFY BECKMAN! 


Only Beckman pH Equipment Gives You These Vital Advancements 


Regardless of the size or scope of your water treating problems, for the utmost 
efficiency it is vitally important that you have operating features like these . _ . 


HIGH pH ELECTRODES for accurate meas- 
urement of pH in alkaline solutions—even 

in the presence of sodium ions defi- j 
nitely a necessity for many process and | 
boiler feed water treatments. Only BECK- 

MAN pH equipment gives you this major ad- 
voncement! 


HIGH - TEMPER- 
ATURE ELEC- 
TRODES for 
continuous measure 
ment of pH in solu 


“5 sess, tions up to 100° ¢ 
types of process and 


These are only TWO of the mony ad- 
vanced features available exclusively in Beck- ReCKMAN equip 
man pH Equipment. Send for literature ment provides this 
describing others! great advancement! 


There's a BECKMAN pH Equipment for every size and type of water treating job. Send | 
us details on your particular problem and our engineering staff will be glad to make | 
specific recommendations! 


NATIONAL TECHNICAL LABORATORIES ¢ SOUTH PASADENA, CALIF. 


WORLD'S LARGEST MANUFACTURER OF GLASS ELECTRODE pH EQUIPMENT 


BECKMAN pH EQUIPMENT 


"SAVINGS THROUGH PROCESS CONTROL | 
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Nomograpbhic 
Charts 


—for Density Correc- 
tions and Physical 


Data on Heary 


Chemicals 


* 


A set of nine charts for 
heavy chemicals such as 
Sulphuric Acid, Oleum, 
Nitric Acid, Hydrochloric 
Acid, Phosphoric Acid, 
Soda Ash Solutions, Po- 
tassium Carbonate Solu- 
tions and Aqua Ammonia, 
together with an article on 
graphical calculation of 
mixed acids, and a trans- 
parent straight edge to use 
as a guide with the charts. 

These charts were pre- 
pared for “Chem. & Met.” 
by Prof. Ernst Berl, Re- 
search Professor 
at Carnegie Institute of 
Technology. Price . . 75¢ 


* 


CHEMICAL & METALLURGICAL 
ENGINEERING 


330 West 42d Street, 
New York, N. Y. 


& METALLURGICAL 
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metals and ores, and on slags and fluxes 
are given excellent treatment. Particu- 
larly are the precise definitions of 
terms used of value, as the confusion 
of metallurgical terms is sometimes a 
major handicap of the uninitiated. 

The author covers the metals in 
alphabetical order rather than in the 
order of production amounts or chem- 
ical, physical or metallurgical rela- 
tionships. From the student’s stand- 
point, a drawback is the lack of prob- 
lems or review questions at the end 
of the chapters, which would have to 
be supplied by the instructor. 

A very helpful and logical order is 
followed in the discussion of each 
metal. Every chapter uses the follow- 
ing sequence: history of the metal, 
economic situation, properties of the 
metal, marketing and prices, uses, ores 
in which the metal is found. After this 
important introductory material, the 
actual technical details of the produc- 
tion of the metal from its ores is taken 
up.  Exeellent line drawings, flow 
sheets and graphs of data serve to 
illustrate the descriptive material. 
The many types of machinery and 
methods used in these and other chem- 
ical engineering processes well 
delineated. An important feature is 
the inclusion of completely described 
operation diagrams of important, 
named, representative smelters show- 
ing all processes, flow of materials, 
temperatures, ete., for these individual 
plants. 

On the whole. the author has con- 
tributed a very concise and yet com- 
plete presentation of the subject matter 
covered by the title, and includes a 
good index and carefully selected list 
of references after each chapter. 


PROCEEDINGS OF THE  FORTY- 
THIRD ANNUAL MEETING. Pub- 
lished by the American Society for 
Testing Materials, Philadelphia, Pa. 
1396 pages. Price $8.50 (paper), 
$9 (cloth), $10 (half-leather). 

VALUABLE data and information on the 

properties and tests of engineering 

materials are issued annually in the 
published proceedings of A.S.T.M.’s 
annual meeting. 

Reports of 52 committees give de- 
tails of important recommendations 
on specifications and standardized test 
methods. The section devoted to tech- 
nieal papers constitutes the major por- 
tion of the volume. A_ considerable 
portion of these papers relate to met- 
als, ferrous and non-ferrous. Several 
papers relate to questions of corrosion, 
materials at high temperatures, lead 
cable sheathing, and anodic coatings. 
Among the more important papers on 
non-metallics are those concerning con- 
crete creep and volume changes, as- 
phalt tests, oxidation of mineral insu- 
lating oil, and accelerated weathering 
of transparent plastics. 

Also included is the fifteenth Edgar 
Marburg lecture. This was delivered 
by P. H. Bates of the Bureau of 
Standards whose subject was “Port- 
lund Cement—Theories (Proven and 
Otherwise) and Specifications.” 
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Installing A 


An Old Tank ' 
Or Vessel... 


CORROSION RESISTANT LININGS 5 


. .- will last longer, permitting longer periods of operation < 
—and reduce maintenance and repair costs. “s 
Back of every Stebbins lining are many years of experi- 
ence in meeting specific operating condi- EMCO} 


tions encountered in the process industries. 


STEBBINS ENGINEERING & MANUFACTURING CO. 


367 Eastern Bivd. Watertown, N. Y. 


SPEED 
DRYING SEPARATING 


Three big advantages in these rush times: They 
step up production; lower costs! They take care ee 
of increased demands with minimum investment 
in centritugals! They allow exceptionally 
high basket speeds with perfect safety .. . 

exclusive Fletcher 


safety features elim- 


FLETCHER 


More for your 


money! _ Investigate 


Cc E IN T R IF U G A L S these Fletcher fea- 


tures; write, now, for 


free bulletin that answers your questions. No % 


| obligation — just write — 


FLETCHER 


FLETCHER WORKS PHILADELPHIA 


FORMERLY SCHAUM AND UHLINGER—ESTABLISHED 1850 
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THE HARDINGE 
“ELECTRIC EAR” 


Most revolutionary development in 
grinding practice that has occurred 
for 20 years. Actually increases 
mill capacity 10 to 20% by con- 
trolling feed rate by the mill sound. 
Bulletin 42. 


ARDINGE 


H NEW YORK, CHICAGO, SAN FRANCISCO, TORONTO 


COMPANY. INCORPORATED YORK, PENNSYLVANIA 


SAFE TRACTION 
with 
BATESGRATES 


ELECTRICALLY PRESSURE WELDED 


Non-slip, sharp top edge, self-cleaning 
cross bars like the ridge of a roof give 
you the maximum in safe traction. 
Other features your Batesgrate dollars 
buy are—maximum open area for light 
and air—no grooves or rough burned 
metal to catch grease or dirt—fillet 
weld, the strongest type—no cracks, 
joints, or crevices, therefore, easily 
maintained—smooth, clean appearance. 
Get al) the important details from 


Catalog No. 937—Write today. 


WHEN YOU NEED GRATES 


Specify BATES 


FOR LONG-TIME ECONOMY 


WALTER BATES COMPANY 
208 S. LA SALLE ST., CHICAGO, ILL. 
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RECENT BOOKS 
and 


PAMPHLETS 


Defense Job Training. 
chart- -guide to 


A condensed 
defense-training oppor- 
tunities in program sponsored by Fed- 
eral agencies. Covers 24 training pro- 
grams including vocational training for 
persons who have never had a job and 
advanced training for persons now at 
work, Information given includes 
wages, fees, purposes, eligibility, and 
data on courses given. Chart is 18 by 
23 inches and may be obtained from 
the Superintendent of Documents, Wash- 


ington, D. C. Price 5 cents. 


Fertilizer Prices and Price Indexes. 
By Herbert Willett. Published by Na- 
tional Fertilizer Association, Investment 
Building, Washington, D. C. This is the 


third edition of the very convenient 
reference leaflet by N. F. oo 
summary of available information on 


fertilizer price levels, trends and rela- 


tionships.” 

Atmospheres. 
printed for 
Chicago, Il. 
study of the 
available atmosphere con- 


_ Industrial Controlled 
K. Koebel. P rivately 
Lindbe rg Engineering Co., 
71 pages. Price $1. A 
commercially 


trol methods made for the purpose of 
determining which of the types of at- 
mosphere should be used in a contem- 


heat-treating department 
basis for the material in this 


plated new 
forms the 


book. Among the subjects discussed 
are History of Controlled Atmospheres, 
Determining Carburization and Decar- 


burization, Older Methods of Atmosphere 
Controls, Theory of a Good Atmosphere, 
Scale-Free Atmosphere, and Relation of 
Furnace Design to Atmosphere. Well- 
illustrated with charts and photomicro- 
graphs: 


Inventory Control Methods. Prepared 
by the Metropolitan Life Insurance Co., 
New York, N r 45 pages. An ex- 
position of inventory control systems, 
pricing methods, records, and adjust- 
ment procedure. An appendix describes 
the “Last in—First out” inventory 
method for Federal income tax purposes. 


Spectrochemical Abstracts, Vol. II, 
1938-1939. By E. H. S. van Someren. 
Published by Adam Hilger, Ltd., Lon- 
don. 38 pages. In two parts: authors 
and references arranged alphabetically 
under authors’ names, and abstracts. 

he second part includes sections on 
substances analyzed and elements de- 
termined, apparatus, methods and ac- 
curacy, theory and principles, general 
reviews, and books and tables. 


Beneficiation by Flotation of Willa- 
mette Valley Limestones of Oregon. By 
J. B. Clemmer and B. H. Clemmons. A 
joint report of the U. S. Bureau of 
Mines and Oregon State Department of 
Geology & Mineral Industries. Available 


only from the Department of Geology 
and Mineral Industries, 702 Woodlark 
Building, Portland, Oregon. Price 10 
cents. 


GOVERNMENT PUBLICATIONS 


Documents are available at prices indicated from Superintendent of Docu- 


ments, Government Printing Office, 


order ; 


Washington, 
stamps and personal checks not accepted. 


D. C. Send cash or money 
When no price is indicated, 


pamphlet is free and should be ordered from bureau responsible for its issue. 


The Entropies of Inorganic Sub- 
stances, by . K. Kelley. Revision 
(1940) of data and methods of calcula- 
tion. Part IX to Contributions to ‘the 
Data on Theoretical Metallurgy. Bureau 
of Mines, Bulletin 434; 15 cents. 
Marketing of Barite, by Bertrand L. 
Johnson. Bureau of Mines, Information 
Circular 7149; mimeographed. 
Minerals Data. Preprinted 
from the Minerals Yearbook wh 
views 1940 operations of the mining 
and mineral industries are now being 
published by the Bureau of Mines. Those 
desiring individual pamphlets can pro- 
cure them at 5 cents each from the 
Government Printing Office. In general 
it is safe to assume that new chapters 
will be issued during the period May 
to August on practically all of the 
subjects for which chapters appeared 
in the last Minerals Yearbook. 
Preliminary Mineral Data. 
ing its policy of earlier 
Bureau of Mines is issuing 
graphed form “Mineral Market Re- 
ports,” giving preliminary figures on 
commodities for which later chapters 
will be prepared for the Minerals Year- 


chapters 
ich re- 


Continu- 
years, the 
in mimeo- 


book. (See paragraph just preceding). 
These preliminary mimeographed state- 
ments are available direct from _ the 
Bureau of Mines. Requests to them 
should specify the commodities of in- 
terest, so that the Bureau may accom- 
modate inquirers promptly when each 
separate item has been issued. 


Nonmetallic Minerals Needed for Na- 
tional Defense—Fertilizer Materials, by 
Bertrand L. Johnson. Bureau of Mines 
Information Circular 7159; mimeo- 
graphed. 

Home Insulation, an Effective Conser- 
vation and National Defense Measure, 
by Paul M. Tyler. Bureau of Mines, 
Information Circular 7166. 

Cationic Reagents in the Flotation of 
Silica from Gypsum Ores, by J. Bruce 
Clemmer and F. D. DeVaney. Bureau 
of Mines, Report of Investigations 3553; 
mimeographed. 

Carbonaceous Cation Exchangers from 
Coal and Coal Kefuse, by S. J. Broderick 
and Dale Bogard. Bureau of Mines, 
Report of Investigations 3559; mimeo- 
graphed. 

Influence of Expanding Construction 
on Shipments of Building Materials, by 
Shirley F. Colby. Bureau of Mines, In- 
formation Circular 7157; mimeographed. 

Dust-Explosion Hazards in Plants 
Producing or Handling Aluminum, Mag- 


e JUNE 1941 


CHEMICAL & METALLURGICAL 


Powder, by Hylton R. 
of Mines, Information 
mimeographed. 

Beehive and Byproduct Coking in 
Washington, by Joseph Daniels. Bureau 
of Mines, Report of Investigations 
3551; mimeographed. 

Physical Characteristics of Some Low- 
Grade Manganese Ores, by R. E. Head. 
Bureau of Mines, Report of Investiga- 
tions 3560; mimeographed. 

Limits of Inflammability of Butadiene 
in Air, by G. W. Jones and R. E. 


or Zine 
Brown. Bureau 
Circular 7148; 


nesium, 


Kennedy. Bureau of Mines, Report of 
Investigations 3565; mimeographed. 

Progress Report on Exploration of 
Tin Deposits, by Mining Division. Bu- 
reau of Mines, Information Circular 
7154; mimeographed. 


Comparison of Manganese Steel with 


Carbon Steel for Detachable-Bit Drill 
Rods, by Wing G. Agnew. Bureau of 
Mines, Report of Investigations 3566; 


mimeographed. 


The Mineral Industry of Alaska in 


1939, by Philip S. Smith 8S. Geo- 
logical Survey, Bulletin 926-A; 20 cents. 
Phosphate Investigation in Florida, 


V. Roundy. U. &. 


1934 and 1935, by P. 
906-F; 30 


Geological Survey Bulletin 


cents. 
A Test of Lens Resolution for the 
Photographer, by Irvine C. Gardner. 


National Bureau of Standards, Circular 
C428; 40 cents. 


Performance Test of Floor Coverings 


for Use in Low Cost Housing. Na- 
tional Bureau of Standards, Building 
Materials and Structures Report No 


68, Part 3; 15 cents. 
Measurement of Liquefied Petroleum 


Gases. A group of papers on this sub- 
ject were included in the Proceedings 
of the 1940 Conference on Weights and 
Measures at the National Bureau of 
Standards. The report of that confer- 
ence is now available as Bureau of 
Standards Miscellaneous Publication 
M167; 55 cents. 


Forest Resources of the Douglas-Fir 
Region. Department of Agriculture, 
Miscellaneous Publication 389; 50 cents. 

Protection of Log Cabins, Kustic 
Work and Unseasoned Weod from In- 
jurious Insects, by R. A. St. George. 
Department of Agriculture, Farmers’ 
Bulletin 1582, Revised January, 1941; 


29 cents. 


The Vertical Drier for Seed Cotton, 
by Charles A. Bennett and Francis L. 
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Rotor of 75,000 cu. ft. per min. blast furnace blower. 


75,000 cu. ft. per min. turbine- 
driven blast furnace blower sup- 
plied to a Western steel mill to 
handle 60° F. air against 30 lb. 
gage at 3000 r.p.m. The turbine re- : 
ceives steam at 400 lb. gage and 
700° F. and exhausts to a 28 in. 
vacuum. A second De Laval! blower, 
rated at 85,000 cu. ft. per min., has 
recently been installed. 


HERE are only 118 active blast furnaces in the 
United States, but many of them use De Laval 
blowers. The installation shown above was soon 
followed by a repeat order for an 85,000 c.f.m. 
unit, which has recently been installed. 
Similarly, numerous multiple and repeat installations 
of De Laval exhausters and compressors for coke oven 


gas, and of De Laval blowers and boosters for gas man- 
ufacturing and distributing systems, have been made. 


Why De Laval blowers and compressors have been 
preferred will be made plain if you will submit your air 
or gas handling requirements so that we may recom- 
mend, and submit prices upon, suitable apparatus. 


De Lava! blowers and compressors are built in all capacities, for all pres- 


sures up to 100 |b., and for motor or turbine drive. Ask for Catalog F. 


3815 


DE LAVAL STEAM TURBINE CO. - TRENTON, N. J. 
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Barnstead Water Stills 


Purity is a prime factor in the ampules 
prepared by the modern plant of Schering & 
Glatz, New York City. For, any impurity in 
an intravenous solution can be harmful to 
human lives. So to ensure pure water for 
their solutions, Schering & Glatz use the 
distillates of three seventy-five gallons per 
hour Barnstead Water Stills. 

These stills are the most modern type. 
They are equipped with special Spanish 
Prison Type Baffles—the surest protection 
against entrainment. Moreover, they are 
equipped with hot well and condenser vents 
that eliminate gaseous impurities. Special 


mate 


arn 


demountgble condensers and removable 
evaporator trap doors mounted with steam 
coils make regular cleanings practical and 
economical. And censtant bleeder devices 
prevent rapid scale formation within 
evaporator. 

Whenever you want consistently ps 
water at low cost—in any amounts from 
4 to 500 gallons per hour—use Barnstead 
steam, gas or electrically operated stills. 

Send for catalog Contains complete informa- 
tion on all Barnstead Water Stills—from small- 
est to largest. Shows how they operate; how 


they are constructed; how they can be installed 
under all conditions. 


stead 


STILL & STERILIZER CO Inc. 


4 LANESVILLE TERRACE, FOREST HILLS, BOSTON, MASSACHUSETTS 
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Gerdes. Department of Agriculture, 
Miscellaneous Publication 239, Revised 
March, 1941; 10 cents. 


Sources and Available Supplies of 
Commercial Fertilizers, by C. H. Kuns- 
man. Department of Agriculture, Mis- 
cellaneous Publication 400; 5 cents. 

Experiments in the Use of Vapor- 
Spray Equipment, by O. K. Hedden and 

. M. Merrill. Department of Agricul- 
ture, Circular 528; 5 cents. 

Rapid Determination of Soybean Oil 
Content and of Iodine Number of Soy- 
bean Oil, by Lawrence Zeleny and M. 
H. Neustadt. Department of Agricul- 
ture, Technical Bulletin 748; 5 cents. 

The Effect of Weather on the Relative 
Development of Oil and Protein in Cot- 
tonseed, by G. S. Meloy. Department 
of Agriculture, Agricultural Marketing 
Service, unnumbered document; mimeo- 
graphed. 

The Work of the Division of Insecti- 
cide Investigations, 1927-1939. Bureau 
of Entomology and Plant Quarantine, 
Division “of Insecticide Investigations, 
£-516; mimeographed. 

A List of Commercially Available 
Detergents, Wetting, Dispersing, and 
Emulsifying Agents, by H. L. Cupples. 
Bureau of Entomology and Plant Quar- 
antine, Division of Insecticide Investiga- 
tions, E-504; mimeographed. 

Studies on Foodstuffs Fumigated with 
Methyl Bromide, by H. C. Dudley and 
others. Public Health Service, Reprint 
No. 2215; 10 cents. 

Protective Construction. Division of 
State and Local Cooperation, Office for 
Emergency Management, Structures 
Series, Bulletin No. 1; 25 cents. 

Priorities and Defense. Monthly the 
Division of Priorities of O.P.M. will 
issue a resume of activities, including 
an up-to-date priorities critical list 
The first pamphlet, discussing prin- 
ciples, appeared under date of April 
1941. Those requiring this materia! 
should ask not only for that origina! 
pamphlet, but also for supplements. For 
this purpose, address Division of Priori- 
ties, Office of Production Management, 
Washington, D. C. 

Extent of Week-end Shut-downs in 
Selected Defense Industries. Bureau of 
Labor Statistics, Serial No. R-1270. 

Allocation of Tariff Quota on Crude 
Petroleum and Fuel Oil. Department 
of State, Executive Agreement Series 
No. 191; 5 cents. 

Statistics of the Communications In- 
dustry in the United States, for the 
Year Ended December 31, 1939. Federa 
Communications Commission, unnum- 
bered document; 25 cents. 

Final Report and Recommendations 
of the Temporary National Economic 
Committee. Senate Document No. 3), 
77th Congress, Ist Session; $1.00. 

Pulpwood Investigation. Hearing be 
fore the Committee on Agriculture, 
House of Representatives, 77th Con- 
gress, Ist Session, on H. J. Res. 15. 


Motor Carrier Safety Regulations, 
Revised including orders issued through 
November 4, 1940. Interstate Commerce 
Commission, unnumbered document; 2! 
cents. 


Some Basic Information on the Tex 
tile Industry. Department of Labor, 
Wage and Hour Division, Research ane 
Statistics Branch, unnumbered docu- 
ment; mimeographed. 


Power and Fuel Data. Summarizing 
the purchase of electric energy, th 
installations of power equipment, ané 
the consumption of fuel, during th 
calendar year 1939, the Census bureal 
has issued four preliminary reports " 
mimeographed form. These are (4 
Prime Movers, Motors and Generators 
Electric Energy Consumed, Summar) 
for the United States, (b) Prime Mov 
ers, Generators, Motors, and [Electr 
Energy Consumed, by Geographic Di 
visions and States, 1939, 1929, 192: 
and 1925, (c) Consumption of Fuel » 
Manufacturing Establishments th 
United States, 1939, 1937, 1929, 19°: 
and 1923, and by Geographic Division 
and States, 1939, 1937, and 1929, (@) 
Consumption of Fuel in Manufacturine 
Establishments for Census Years 19% 
1919, 1929, and 1939, Summary for th 
United States. 


Earthen Floor and Wall Tiles. U. * 


| Tariff Commission Report No. 1! 
| Second Series; 25 cents. 


The House Rat, by James Silver 
U. S. Department of the Interior, Wi!" 
life Circular 6; 5 cents. 
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MANUFACTURERS’ LATEST PUBLICATIONS 


Publications listed here are available from the manufacturers themselves, with- 
out cost unless a price is specifically mentioned. To limit the circulation of their 
literature to responsible engineers, production men and industrial executives, 
manufacturers usually specify that requests be made on business letterhead. 


> 


Alloys. Revere Copper & Brass, Inc., 
230 Park Ave., New York City—24-page 
booklet giving engineering and other in- 
formation on this concern’s copper and 
copper alloys for process industries; a 
similar 16-page booklet on the use of 
these alloys for power plants and a 
44-page booklet on applications in the 
mechanical industries. Data include 
chemical and physical properties, corro- 
sion resistance, mechanical properties, 
manufacturer’s forms and other useful 
informaticn. 


Bearings. Split Ballbearing Corp., 
Lebanon, N. H.—4-page folder on a 
new self-aligning pivot ball bearing 
with precision anti-friction operation, 
including specifications and discussion 
of applications and load ratings for 
radial and thrust loads. 


Building. Rogear Co., 11 Water St., 
New York, N. Y.—5 sheets on this com- 
pany’s non-peeling and non-cracking 
builder's plastic, with directions for in- 
side and outside applications. 


Cements. Smooth-On Mfg. Co., Dept. 
109, 570 Communipaw Ave., Jersey City, 
N. J.—40-page booklet on this com- 
pany’s ten types of iron cements for all- 
purpose repair work, and also data on 
ompany’s gaskets and clamps. Gives 
details of uses with numerous drawings 
nm applications. 


Chemicals. Tennessee Eastman Corp., 
Kingsport, Tenn.—Edition 6B—36-page 
booklet on “Tenite’’, giving extensive 
tables and charts of physical properties 
on this company’s cellulose ester plas- 
ties made from cellulose acetate and 
ellulose acetate butyrate. Ten formulas 
for Tenite thermoplastic molding com- 
positions are given. 


Construction. Johns-Manville, 22 E. 
40th St., New York—Data Series 585— 
l0-page booklet on this company’s “‘Mari- 
nite’ combination structural material 
and insulation for ovens and dryers, 
with data on properties, applications 
and construction details, together with 
humerous cross-sectional drawings. 


Control. Adam Hilger Ltd., 98 St. 

Pancras Way, Camden Road, London, 
N.W.1, England—SB293—12-page book- 
lett on the electrophoresis apparatus 
with improved optical system, based 
upon apparatus of A. Tiselius. Gives 
brief historical development, details of 
uses, assemblies and recent literature 
on applications, accompanied by detailed 
diagrams. 


Control. The Bristol Co., Waterbury, 
Con tin on 
this company’s “Strip-Chart” recorders 
with descriptions, drawings, and techni- 
al information. Also Bulletin 567, de- 
scribing the experience of one user of 
the company’s automatic dye-vat con- 
trol syste ms and Bulletin IDS27 on the 
company’s “Dyemaster’”’ for controlling 
dyeing processes. 


Control. Foster Engineering Co., 109 
Monroe St., Newark, N. J.—C atalog 70, 
Bulletin 7—-8-page excerpt on company’s 
Y-type pressure reducing regulators for 
steam, air, liquids and gases, with in- 
forma tion on general features, opera- 
uon, dismantling and reassembling, and 
trawings and engineering data on speci- 
tynes 


Control. Moore Products Co., 3629 N. 
4Wrence St., Philadelphia, Pa.—1l-page 
leaflet for notebook on this company’s 
flow-type liquid level controller, with 
ondensed information on specifications 
and prices. 


Control. The Tempil Corp.. 132 W. 
-2nd St., New York City—2-page folder 
on this company’s thermometric pellets 
‘or determining temperatures in welding, 


Mat treating and general metallurgical 
Practice, 


x Conveyors. Lamson Corp., Syracuse, 
—Form 341—6-page folder illu- 
‘wating typical installations of this 


company’s conveyors in the food indus- 
tries; also Form 441—4-page folder on 
package conveyors for various indus- 
tries. 


Corrosion. The United States Stone- 
ware Co., 60 E. 42nd St., New York— 
Bulletin 1610—8-page bulletin on this 
company’s “Tygon” corrosion-resistant 
tank lining material and “Tygon” paint 
for chemical, metallurgical, textile and 
process plants, laboratories, etc. 


Corrosion. Water Service Labora- 
tories, Inc., 423 W. 126th St., New York 
—4-page folder on pipe corrosion, espe- 
cially iron and brass pipe, and how to 
overcome this by use of concern’s auto- 
matic proportioning feeding device known 
as the “‘Chemistat.” 


Disbursement. The Todd Co., Roch- 
ester, N. Y.—Form 16677—10-page 
booklet entitled “Disbursement Proce- 
dure Simplified,” giving fundamental 
principles of the routine of purchasing 
supplies and paying for them. 


Electrical Equipment. Century Elec- 
tric Co., St. Louis, Mo.—Units X160, 
X164, and X167—one-page notebook 
sheets on two types of this concern’s 
explosion-proof motors, with brief dis- 
cussion of Underwriters’ Lab. inspec- 
tion and label service. 


Electrical Equipment. Allis-Chalmers 
Mfg. Co., Milwaukee, Wis.—Bulletin 
B6012A—24-pages on this company’s 
vertical-lift switchgear equipment, with 
numerous illustrations showing special 
construction features and advantages, 
outline drawings, dimensional charts and 
circuit diagrams. 


Electrical Equipment. General Elec- 
tric Co., Schenectady, N. Y.—GEA-3539 
—4-page folder on General Electric heat- 
ing cable for various purposes, with 
information on applications, specifica- 
tions, and assemblies. Also GES-2456, 
12-page folder with photographs show- 
ing typical installations of this com- 
pany’s combination starters. 


Electric Equipment. Hevi Duty Elec- 
tric Co., Milwaukee, Wis. —Bulletin 
HE441—4 pages on this company’s box- 
type electric furnaces with drawings 
showing typical construction, detailed 
description of features, and specification 
charts. 


Electrical Equipment. Ideal Commu- 
tator Dresser Co., 1270 Park Ave., Syca- 
more, Ill.—Form APB141—-24-page cata- 
log giving information on this com- 
pany’s electrical equipment such as 
storage batteries, electric etchers, solder- 
ing irons, are welders, variable speed 
pulleys, and electric cleaners. 


Electrical Equipment. Kato Engineer- 
ing Co., 530 N. Front St., Mankato, 
Minn. 2-page sheet of this concern’s 
new model 500 watt, 110-volt, a.c. light 
and power unit, with information on 
applications and _ specifications. 


Electrical Equipment. Reeves Pulley 
Co., Columbus, Ind.—Bulletin on how 
to speed up production with variable 
speed control, with 36 examples in all 
types of industrial plants. 


Electrical Equipment. Westinghouse 
Editorial Service, Westinghouse Electric 
& Mfg. Co., E. Pittsburgh, Pa.—Leaflet 
39-400—8 pages on this company’s in- 
sulators for supporting outdoor discon- 
nect switches, bus structures, and other 
high voltage equipment, with applica- 
tion and construction details, styles, 
physical dimensions, and electrical data. 
Also bulletin DD-4063, with 4 pages on 
a.c. adjustable speed drives between 1 
and 15 hp. with design details of motor- 
generator, d.c.-drive motor, and rheo- 
stat with data on ratings, speed ranges. 


Equipment. A. B. Farquhar Co., Ltd., 
Hydraulic Press Div., York, Pa.—Bul- 
letin 41H02—16-page catalog on this 
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LEVAL FILTERS 


... will lick 
your 
toughest 
filtration 


problems 


The rigidity, strength 
and uniform porosity of the LeVal Filter-stone 
provides greatly increased flow-rates per foot 
by elimination of non-porous supporting 
members. High pressures are practical and 
will not cause deflection of the filtering sur- 
face. No paper or cloth is used, therefore no 
fibers are ever found in the filtrate. The 
Filter-stone is inert to practically all products. 


GREATER FLOW-RATES 


For simple clari- 
fying, LeVal con- 
sistently gives 
flow-rates up to 
500% higher than 
traditional meth- 
ods. On colloidal 
and heavy filtra- 
tions, flow-rates 
have been raised 


from 10 and 15 to 150 and 200 gallons per hour 


per square ft. 


VALVE-CONTROLLED, Se/f - Cleaning 


i 


Cleaning is ac- I 
complished be- 
tween runs by 
simple valve- 
controlled back- 
washing (sluic- 
ing) — without 
opening the fil- 
ter. 


Installations 
for flows up to 
30,000 gallons 
per hour 


LeVal Filters can be furnished in any capacity 
—for any filterable liquid—to meet any chemi- 


cal or physical requirement. 


When requesting our 26 page booklet, ‘’Filters 
and Filtering Data No. 63”, outline the essen- 
tials of your filtration requirements. We usually 
have My information applicable to 


LEVAL FILTER COMPANY 


1319 S. MICHIGAN AVE. 
Eastern Sales Office 
50 CHURCH ST. 


CHICAGO, ILL. 


NEW YORK CITY 
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no use, 
Can't get through Causplit Cement” 


Kis unique chemical resistance makes Causplit Cement a success 
where other cements fail. For Causplit readily handles a wide range 
of strong acids, alkalies and solvents at temperatures up to 350°F. 


And Causplit is quick-setting, tough and durable, easy to apply, 
resistant to abrasion and to rapid changes in temperature. Proved 
admirable for corrosion-proof equipment lining in extensive industrial 
tests, Causplit Cement represents a considerable improvement over 
Penchlor Acid-Proof Cement and Asplit Cement, which have been 
successfully used in many industries for over 7 years. 


CHEMICAL PLANTS profit by using Causplit because it resists hydro- 
chloric, phosphoric and other strong acids, carbonates, sulfates and other 
salts, ammonia and various strong alkalies, phenol, toluol, alcohols, acetone 
and numerous other chemicals. Causplit Cement can be used in equipment 
handling alkalies and acids alternately—where other cements"wash out.” 


PAPER AND PULP MILLS find Causplit economical and durable for pulp 
digesters, bleaching system equipment, acid towers, recovery systems, etc. 
It withstands abrasion, repeated washings, sudden temperature changes, 
and chemicals used in the industry—including 50% caustic soda, soda 
ash, hypochlorites and chlorine, sulfurous acid, sodium sulfite, sodium 
sulfide, alum and others. 


STEEL MILLS can use Causplit Cement for pickling, neutralizing and 
degreasing tanks and similar equipment becouse it is unaffected by 
sulfuric, hydrofluoric and hydrochloric acids, by strong alkalies, salts and 
solvents. Causplit maintains tight joints and preserves bricks, far outlasting 
other types of cement construction. 


Wire or write today for FREE TEST KIT, including samples, booklet of 
information and test data showing Causplit’s resistance to various acids, 
alkalies and solvents. Pennsylvania Salt Manufacturing Co., Widener 
Bldg., Philadelphia, Pa.— New York « Chicago « St. Louis « Pittsburgh « 
Wyandotte « Tacoma. 


PENA SY LVANIA SALT 


MAN TURING C PANY 
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concern’s hydraulic presses, accom- 
panied by photographs showing details 
of construction, for powder, metal form- 
ing, straightening, shipyards and other 
purposes. 


Equipment. American Blower Corp 
6000 Russell St., Detroit, Mich.— But. 
letin B2529—4 2-page catalog on this 
company’s fans and other similar equip 
ment, with detailed tables giving ca- 
pacities, dimensions, and other engi 
neering data, cross-sectional drawings. 
and application guide section giving 
useful data on types of ventilating sys 
tems, etc. 


Equipment. American Machine & 
Metals, Inc., Debothezat Ventilating 
Equipment Div., East Moline, Ill.— 
Form FN441—12-page pamphlet discus- 
sing and giving data on sound levels 
and other related factors governing 
selection of axial flow fan units. 


Equipment. American Pulverizer Co., 
1249 Macklind Ave., St. Louis, Mo.—S8- 
page booklet on use of this company’s 
ring crusher, type “S”, for crushing 
coal, accompanied by specification 
charts, photographs and detailed cross- 
sectional drawings. Also four-page 
folder on ring turnings crusher, with 
discussion of design and construction, 
photographs and charts of engineering 
data. 


Equipment. Armstrong Machine 
Works, Three Rivers, Mich.—Bulletin 
143—-4-page folder on company’s air 
traps with useful information, accom- 
panied by photographs, tables, drawings 
and charts, on removal of water from 
compressed air. 


Equipment. Bird Machine Co., South 
Walpole, Mass.—6-page folder describ- 
ing and illustrating by photograph and 
cross-sectional drawings this company’s 
centrifugal classifier for continuous 
classification at any desired particle size. 


Equipment. Blaw-Knox Co., Power 
Piping Div., 1525 Pennsylvania Ave., 
Pittsburgh, Pa.—Bulletin 1815—10-page 
bulletin on this company’s functional 
hangers and vibration eliminators for 
power piping, with drawings, photo- 
graphs, and tables on applications, as- 
semblies, and specifications. 


Equipment. The Carrier Corp., Syra- 
cuse, N. Y.—Bulletin 46E10—24-page 
bulletin giving detailed rating tables 
for selection of correct requirements 
for unit heating, also hot water basic 
ratings, piping and wiring diagrams, 
and typical layouts for this concern’s 
heating equipment. 


Equipment. Durametallic Corp., 2104 
Factory St., Kalamazoo, Mich.—4-page 
sheet on this company’s mechanical seal 
for shafts of centrifugal or rotary 
pumps and agitators, with general dis- 
cussion on assemblies and application. 


Equipment. Edge Moor Iron Works, 
Edge Moor, Del.—Circulars 106 and 116 

l-page circulars on unfired pressure 
vessels, with condensation of ASME 
Code on heat treatment, thickness, pres- 
sure and temperature limitations, allow- 
able working stresses, weld tests, etc. 


Equipment. The Falk Corp., 3001 
West Canal St., Milwaukee, Wis.—Bul- 
letin 8100—20-page bulletin illustrating 
and describing outstanding fe satures of 
five types of this concern’s “Airflex’ 
couplings, and includes charts on torque 
deflection curves, cross-sectional draw- 
ings, curves for speed factor values, 
and dimensions and_= service’ factor 
tables. 


Equipment. The B. F. Goodrich Co., 
Mechanical Div., Akron, Ohio—Bulletin 
9810—6-pages devoted to the manufac- 
ture of rubber printing plates, sum- 
marizing processes involved, and deals 
specifically with materials and methods 
developed by the company for commer- 
cial production of rubber plates. 


Equipment. Link-Belt Co., 307 N. 
Michigan Ave., Chicago, Ill.—Fo/der 
1793—4-pages on this company’s neW 
troughing type  rubber-tread impact 
idlers, with drawings, list prices, speci- 
fication data and general discussion of 
construction. 


Equipment. Manheim Mfg. & [Pelt- 
ing Co., Manheim, Pa.—24-page_ 
trated booklet on this company’s ad- 
justable V-belt. Pictures illustrate 
clearly operating features. 
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Equipment. New England Tank & 
Tower Co., Everett, Mass.—94-page 
booklet giving data on this company’s 
various models of agitators, drives, and 
»ther agitating equipment. Data include 
photographs, drawings, tables and 
charts, ratios, dimensions, with a special 
section giving useful engineering data 
on the general subject of agitation. 


Equipment. Productive Equipment 
Corp., 2926-28 W. Lake St., Chicago, 
lll.—Bulletin 441—18-page illustrated 
booklet on vibrating screens manufac- 
tured by this concern, with emphasis 
on coal processing. Features of the 
equipment are illustrated by photo- 
graphs and drawings, together with 
dimension tables. 


Equipment. The Timken Roller Bear- 
ing Co., Canton, Ohio—32-page bound 
booklet showing by photographs the 
role of this company’s bearings in na- 
tional defense, such as in machinery, 
ships, guns, tanks, trucks and planes. 


Filters. Staynew Filter Corp., Ro- 
chester, N. Y.—44-page catalog illus- 
trating and describing this concern’s 
filters for compressed air, gases, liquids, 
etc., accompanied by illustrations, sec- 
tional drawings, specification charts 
and other detailed engineering data. 


Fire-Fighting. Goodall Rubber Co., 
Inc., 10 S. 36th St., Philadelphia, Pa.— 
6-page folder on this company’s fire- 
fighting equipment, accompanied by 
illustrations, tables of dimensions and 
specifications, and other information on 
such equipment as hoses of various 
types, hose couplings, and firemen’'s 
clothing. 


Hose. Pennsylvania Flexible Metal- 
lic Tubing Co., 72nd St. and Powers 
Lane, Philadelphia, Pa.—Bulletin 55F 
—§8-page folder on this company’s 
flexible all-metal hose for tank cars, 
including discussion of uses, data on 
assemblies, and a _ weight 
table. 


Pumps. Nash Engineering Co., South 
Norwalk, Conn. Sulletin 336—TIllus- 
trated booklet on this company’s centrif- 
ugal Pyrex glass pumps with brief 
discussion of principles and drawings 
and engineering data in table and 
graph form. 


Pumps. Worthington Pump Corp., 
Harrison, N. J.—Bulletin W350-B7— 
Four-page folder on certain types of 
this company’s centrifugal pumps for 
chemical and allied industries, with 
drawings giving details of construction 
of various types, advantages and tabu- 
lar dimension data. 


Resins. Plaskon Co., Inc., 2112-24 
Sylvan Ave., Toledo, Ohio—12-page, illu- 
strated booklet on this company’s resin 
glue, with photographs of applications, 
and a general discussion of its features, 
advantages, uses and nature. Also a 
folder on hot-setting resin glue with 
directions for mixing straight and ex- 
tended glue, preparation of wood, 
spreading, pressures and temperatures 
required, curing time, etc. 


Safety Appliances. Mine Safety Ap- 
pliances Co., Braddock, Thomas & 
Meade Sts., Pittsburgh, Pa.—Bulletin 
No. FA73—2-page folder briefly describ- 
ing this company’s spray kit for burns, 
using a new therapeutic preparation. 


_ Synthetic Rubber. Hydrocarbon 
Chemical & Rubber Co., Akron, Ohio— 
‘0-page booklet on this company’s 
‘Hycar” oil-resistant synthetic rubber, 
Ziving detailed and valuable information 
on properties, adhesion to metals, com- 
Pounding ingredients and their effects, 
mixing of ‘“Hyecar’ compounds, and 
tables giving physical properties and 
dire tions for compounding various mix- 
tures. 


Synthetic Rubber. B. F. Goodrich Co., 
Akron, Ohio—Bulletin describing this 
company’s recently announced synthetic 
rubber trade-marked “‘Ameripol”, giving 
uetailed description of properties as 
related to mechanical rubber goods, such 
as sistance to mineral, animal and 
Vegetable oils and fats, tensile strength, 
elasticity, tear resistance, and other 
prop-rties. 


Tubing. The Babcock & Wilcox Tube 
Co., 85 Liberty St., New York—Card No. 
1038-—-A card folder listing seamless 
tubir ¢ wall thickness data in millimeters 
and inches, and comparing various gages. 
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BUILT-IN BLIZZARD PROTECTS 
PROCESS ROOM 


| 


FRO 


of temperature rise; it releases weights which operate cutter 
valves on LUX carbon dioxide cylinders. Break-glass pull- 
boxes permit manual operation in emergency. 
Extinguishing — Carbon dioxide gas is piped to shielded 
nozzles placed at intervals on walls. Sufficient LUX gas 
is released to reduce oxygen content of room atmosphere 
to approximately 14%. Fire cannot live. 

Isolation — Room is automatically isolated to prevent fire's 
spread. Pneumatic LUX releases shut off fans, close win- 
dows, doors. Carbon dioxide gas screens the fan-opening. 


| 

| 

HOW IT WORKS -Diagram shows automatic LUX | 
installation for fire detection and 

carbon dioxide fire extinguishing. | : 

Fire Detection — When fire breaks out, LUX heat detector 
operates release mechanism. This device is sensitive to rate | 
| 
| 


TRY BUILT-IN PROTECTION! wrong thing. They smother fire fast 
Automatic control of fire in areas of in a blizzard of LUX carbon dioxide 
intense hazard is your plant's surest snow-and-gas. Clean, dry—no mess, 
safeguard against costly blazes. no damage. 


Built-in LUX fire extinguishing sys- Get LUX fixed-system protection for 
tems kill dangerous blazes with split- those hazardous flammable liquid 
second speed. Automatically or man- processes. Get the facts on built-in 
ually controlled LUX installations fire fighting. Mail the coupon now 
never get panicky, never do the’ and receive free brochure. 


Walter Kidde & Company 
INCORPORATED 
_ 633 West Street, Bloomfield, N. J. ; 
1 ‘ Send me, today, a free copy of ‘LUX Carbon Dioxide Systems.” J§ 

COMPANY 
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MOVEMENT OF CHEMICALS INTO CONSUMING OUTLETS 
CONTINUES TO GAIN IN VOLUME 


_—. complete data for operations 
in May are not yet available, the 
figures at hand and estimates from 
trade sources indicate that consump- 
tion of chemicals last month reached 
an all-time high mark. The preliminary 
weighted index number for consump- 
tion of chemicals in May is 160 which 
compares with a revised number of 
158.40 for April and 158.28 for March. 
For the corresponding months last 
year the index numbers were 141.35, 
132.99, and 133.61 respectively. The 
upward revision in the index number 
for April followed the release of pro- 


Chem. & Met.’s Weighted Index 
For Chemical Consumption 


March 

revised April 
30.84 27.75 
Pulp and paper........ 22.10 22.00 
Petroleum refining..... 14.37 14.84 
era 14.90 15.30 
Paint and varnish..... 13.05 16.86 
10.50 11.22 
pro@ucts.......... 9.63 8.64 
5.21 4.90 
3.58 3.62 


duction figures which were consid- 
erably above what had been expected. 
Record outputs for any single month 
were reported for oil refining, glass 
products, paint and varnish sales, tex- 
tiles, and rubber goods. It is noted 
that coal-tar chemicals are not being 
turned out in direct proportion to op- 
erations at byproduct coke plants be- 
cause the employment of higher tem- 
peratures and the reduction in coking 
time is cutting down the tar content 
of the coke so that chemical produc- 
tion is being curtailed somewhat be- 
cause of preference given to steel-mill 
requirements. 

As early plans for the national pro- 
gram were enlarged in later revisions 
—and the revisions still seem to be 
tending upward—the idea of business 
as usual has been discarded and this 
is well exemplified by the difficulty 
which some consumers are having in 
locating sufficient raw materials to 
take care of their contract commit- 
ments. With the declaration of a total 
emergency, it is inevitable that indus- 
try controls will come more and more 
into operation and the chemical in- 
dustry can not hope to be an exception. 
The current scarcity of many chemi- 
cals presages a rapidly approaching 
system of allocation whereby deliv- 
eries will be scaled according to the 
national importance of the finished 
products into which the chemicals are 
to be converted. Ammonia unquestion- 
ably holds the ranking place at pres- 
ent and it is certain that nitric acid 
requirements will be paramount. Fer- 


tilizer manufacturers, therefore, in the 
next mixing season will be confronted 
with the necessity of replacing their 
normal sources of supply for this 
chemical. Considerable quantities of 
plastics are called for under the de- 
fense program and the shortage of 
formaldehyde already has_ received 
much attention. Possibly a way may 
be found to overcome the economic 
disadvantages of stepping up produc- 
tion of methanol on the part of the 
wood distillation branch of the in- 
dustry. Possibly synthetic producers 
will be asked to make sacrifices in the 
anti-freeze trade in order to make 
larger amounts available for formalde- 
hyde. This would mean the loss of 
a market gained only after a long 
and costly sales campaign. While 
chlorine production has been increased 
in recent years and reports are current 
regarding further expansions, the fact 
remains that the supply is small just 
now and concern is felt lest govern- 
ment requirements will be large enough 
to cut down the amount left for ordi- 
nary use. Even soda ash, for which 
no scarcity had been expected, has been 
none too plentiful and some sellers 
have been hard pressed to fill the de- 


mands of greatly enlarged consuming 
fields. Plans for a sharp increase in 
production of aluminum will divert 
worth while amounts of ash into that 
industry. 

With price controls already in effect 
for some materials and with sulphate 
of ammonia specifically mentioned in 
the chemical field, some speculation has 
arisen regarding further attempts in 
that direction. A review of the chem- 
ical price trend since the outbreak of 
the war, however, reveals that values, 
except in the resale market, have 
moved in a very ‘orderly way and ap- 
parently advances have not been com- 
mensurate with the higher costs of 
production and in the majority of 
cases prices have held at unchanged 
levels. 


160 —| Moving Average for 


Chem. & Met /2-month | | 


Chemical Consumption 
\ 


LELTT TET TI 
|” Ghem.& Met Index 


\-~ for Chemical 
Consumption 


 Federa/ Reserve Board 
= /ndex for all Production 
~~Business Week /ndlex | | 
of General Business | | 
Activity 


1940 1941 


Production and Consumption Data for Chemical-Consuming Industries 


April 
Production 1941 
Alcohol, ethyl, 1,000 pr. gal.. 26,248 
Alcohol denatured, 1,000 wi. ga! 12,654 
Automobiles, no. . 462,257 
Ammonia liquor, 1,000 Ib.* 5,167 
Ammonium sulphate, tons ? 57,917 
Benzol, 1,000 gal.?......... 11,649 
Toluol, 1,000 gal.? 2,181 
Naphthalene, 1,000 lb..... 7,272 
Byproduct coke, 1,000 tons. . 4,474 
Glass containers, 1,000 gr.... 5,325 
Plate glass, 1,000 sq. ft... .. 18,344 
Window glass, 1,000 boxes... 1,400 
Rubber reclaimed, tons............ 21,574 
Consumption 

Paint and varnish, $1,000.......... 51,964 
Rubber, crude, tons............... 71,374 
Rubber, reclaimed, tons........... 20,427 


1 March total revised to 25,194,435 pr. gal. 
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January- January- Per cent 

April April April of gain 

1940 1941 1940 for 1941 
20,218 97 ,697 2,235! 18.8 
9,994 47,012 38 ,377 22.5 
432,746 1,956,579 1,692,677 15.6 
4,327 20 , 666 18,172 13.7 
54,570 245,469 224 ,496 9.3 

3,984 18,909 16,833 12.2 
4,584 19,335 17 ,576 10.0 
12,367 71,624 57,101 25.4 
1,023 5,775 4,642 24.4 
16, 668 83 , 500 71,091 17.4 
623 ,098 3,411,221 2,643 , 856 29.0 
21,740 105,902 95,416 11.0 
37 ,656 160,444 124,453 29.0 
50,103 263 , 436 205,105 28.4 
16,298 76,005 63 ,669 19.4 


2 Byproduct coke production. 
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Production and Consumption Trends 


COTTON CONSUMED + k METHANOL GLASS CONTAINERS — 
19 J = 
90 Jan. Feb Mar. Apr May June July Aug. Sept Oct Nov Dec. Jan. Feb Mar Apr. May June July Aug. Sept Oct Nov. Dec. Jan. Feb Mar Apr. May June July he. Sept Oct. Nov. Dec, 


180} RAYON WOOD PULP SUPERPHOSPHATE 


100°Jan. Feb. Mar Apr. May June July Aug Sept Oct Nov. Dec. Jan. feb. Mar Apr. May June July hug Sept. Oct Now Dec. Jan. feb Mar Apr May June july Aug. Sept Oct Now Dec. 


1704 | PAPERBOARD | PETROLEUM REFINED CRUDE RUBBER CONSUMED — 


Jan Feb. Mar Apr May June July Aug. Sept Oct. Nov, Dec. Jan Feb Mar Apr Thay Joos July Aug. Sept. Oct. Now Dec 


RUBBER RECLAIMED PAINT, VARNISH AND LACQUER SALES” 4 
~ | | 
Jan. Feb. Mar Apr: May June July Aug. Sept Oct. Nov. Dec. Jan. Feb. Mar Apr MayJuneJuly Aug. Sept. Oct. Now Dec. 


ALCOHOL DENATURED ‘CELLULOSE PLASTIC PRODUCTS | 
4 + -4+- — + 
80 + + + T = + 
Jan. feb Mar. Apr May June July Aug, Sept. Oct. Nov. Dec. Feb. Mar. Apr. May June July Aug Sept Oct Now. Dec. Jan. Feb. Mar Apr. May June July Aug Sept. Oct Now De. 
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Here’s why CORK insulation 
should be your unqualified choice 
for all low temperature work! 


T’S no exaggeration to say, “Cork has no 

equal.” Facts bear out this statement. Of all 
the available low temperature insulating mate- 
rials, none can match Cork’s unique perform- 
ance record. Make your own comparisons with 
any substitute. Check low thermal conductivity. 
Check all-important moisture-resistance. And 
check durability, weight, strength, fire-resist- 
ance, and rigidity. You'll find no other material 
that can equal Cork in all these vital qualities! 

You will, however, find all vital insulation 
qualities in Armstrong’s Corkboard and Cork 
Covering! Both are made of genuine cork. 
Hence both provide lasting, effective barriers 
to the passage of heat . . . both save costly 
refrigeration . . . and both are highly resistant 
to moisture! You can depend on them for years 
of efficient, money-saving service. ° 

Armstrong’s Cork Covering is made in sizes 
and shapes to fit accurately any pipe and fitting, 
and in thicknesses to meet any low temperature 
requirement. Corkboard is available in sizes 
12” x 36”, 18” x 36”, 24” x 36” and in thicknesses 
from one to six inches. 

Next time you need efficient, lasting insula- 
tion, be sure to choose genuine CORK. Ex- 
perienced Armstrong engineers are available to 
help you plan and install Armstrong’s Cork- 
board and Cork Covering for maximum operat- 
ing economy. Get all the facts. Write now 
to Armstrong Cork Company, Build- 
ing Materials Division, 919 Concord 
Street, Lancaster, Pennsylvania. 

Cork Covering. Walls and roof of the building are insulated with Arm- 


strong’s Corkboard, Architects: Tinsley, McBroom and Higgins. Air 
_ Conditioning Engineer: Charles 8, Leopold, Philadelphia, Pa. 


(Bottom)—LarGE QUANTITIES of quic on safely at 
zero, or colder, in this corkboard-insulated room of EF. ate, Fees bois. 
hamton, New York. Architect: A. G. Sennewald. 
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ARMSTRONG’S CORK INSULATION 
-CORKBOARD for Cold Rooms . . . CORK COVERING for Cold Lines 


Are the best you can 
buy for efficient and 
economical service. 

They are forged from 
solid steel bars. ma- 


chined, hand ground 
and tested under close 


inspection. No matter 
ty what your union re- 
® quirements, there is a 
CATAWISSA UNION which will give com- 
plete satisfaction. 
UNION SWING CHECK VALVES 
USE HORIZONTAL 
OR VERTICAL 
- Specially adapted to lines 
in which no stop is in- 
' stalled close to the valve. 


The Union connection on 
both ends enables the line 
a to be broken at the inlet 
; end while the check holds 
the contents of the line. 
Eliminates the necessity 
of an additional Union and 
nipple either in the outlet 
or inlet end of the line. 


WRITE FOR BULLETIN NO. 8B 


THE CENTRAL FORGING CO. 


CATAWISSA, PENNA. 


FACTSand 
FIGURES 


| of 


AMERICAN 
CHEMICAL 
INDUSTRY 


* Reprinted from Chem. & Met.’s 
February 1941 issue, wherein the 
ae editors presented a 40-page public 
accounting of the economic and 

| technical status of the nation’s 

| most important industry. It is 
| addressed to everybody because we 
“ai are all stockholders, customers 
a and/or employees in this billion 
dollar business that in 1940 topped 
all production reeords. 


50¢ 


Price 


Chemical & Metallurgical 
Engineering 
330 West 42 Street New York, N. Y. 
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OUTPUTS OF CHEMICALS ARE PASSING TO CONTRACT 
HOLDERS WITH SPOT STOCKS LIMITED 


wi most chemical plants are 
described as working at capacity, 
the greater part of production is pass- 
ing against existing contracts with 
very little surplus for spot trading. In 
some cases contract deliveries are be- 
hind schedule and adjustments in pro- 
ducing plants have cut down outputs 
of some chemicals in order to give 
preference to others which are more 
important in the defense program. To 
summarize the present situation, it 
may be stated that production of many 
chemicals is not large enough to take 
care of combined national and indus- 
trial needs. Naturally this has cre- 
ated a strong price situation for the 
chemicals which are scarce and whereas 
the greater part of all production is 
being distributed with very little price 
advance, a small-lot trading has been 
going on for some time with no stable 
prices in effect and with relatively high 
being obtained for whatever 
offerings are available. 

Values for oils and fats continued 
to rise throughout the last month al- 
though some of the increases were not 
maintained. A temporary halt to the 
advancing price movement resulted 
when announcement was made that a 
previously determined rise in freight 
rates for moving copra and coconut oil 
had been rescinded. Freights for bring- 
ing linseed from the Argentine also 
reported to have dropped but 
crushers do not place much confidence 


prices 


were 


in the quoted charter rates. As cot- 
tonseed oil, because of its tonnage 


importance, exerts the greatest 
influence, 


price 
the course of the growing 
with interest. 
A large seed supply appears to be the 
only possibility of bearish significance 
on the market for oils and fats. 

Export inquiry for chemicals is ac- 
tive with small stocks cutting down the 
actual volume of business placed. In 
some quarters, the outlook for export 
trade is regarded as less promising 
due to the lack of shipping space which 
is expected to become more or less un- 
der government supervision with export 
shipments coming under some kind of 
allocation arrangement. Canada has 
been taking steps to extend its pro- 
duction of some of the chemicals for- 
merly imported from this country. For 
instance a plant in Nova Scotia is 
reported to have started production of 
toluol, xylol, and light oils. Last year, 
the United States shipped 13,908,000 
lb. of toluol to Canada. Another re- 
port from Canada states that a sub- 
sidiary of Canadian Industries will 
build a plant at Cornwall, Ont., for 
earbon bisulphide manufacture. 

OPACS wants the price of ammo- 
nium sulphate “frozen” at a maximum 
of $28 a ton on contract, $29 a ton 
at port. with a $1 premium on spot 
sales. Administrator Leon Henderson 


cotton crop is followed 


JUNE 1941 


has written all producers and distrib- 
utors asking them to continue formal 
price quotations indefinitely and to 
inform him “well in advance” of any 
action to increase the price. The action 
is a request, but failure to comply to 
OPACS’ satisfaction will bring a 
formal order fixing a price ceiling. 

In making his request, Henderson 
conceded a recent tightness in the 
supply of ammonium sulphate but 
argued that inasmuch as the coke in- 
dustry has been operating at capacity 
for several months there appears no 
reason why prices should rise now. 
Thus is put into practice the OPACS 
philosophy that mere tightness in sup- 
ply is not justification for a price 
increase. In OPACS philosophy only 
legitimate cost increases justify higher 
prices. 

Priorities in the chemical field are 
looming on the horizon on the OPM 
Priorities Division’s work-sheet. Just 
what chemical commodities are likely 
to be put under rationing first can’t 
be cited; even OPM doesn’t know yet. 
All officials are willing to say is that 
shortages are looming ahead in a num- 
ber of items. 

Frankly guessing, on the basis of 
the best possible information, leads to 
the suggestion that ammonia might 
be one chemical up for allocation 
action; a tight situation is feared 
between the time the new powder 
plants extend operations and work on 
the government ammonia plants is com- 
pleted. Acetone has been placed on 
the Army-Navy critical list, often a 
prelude to more drastic priorities 
action. 

The Priorities Division admittedly 
does not take action to ration scarce 
materials until the situation becomes 
critical. Voluntary cooperation by pro- 
ducers and consumers is much pre 
ferred and always tried before alloca- 
tion of supply is applied. 

A threatened shortage in 
natural resins essential to the manu 


certain 


CHEM. & MET. 
Weighted Index of 


CHEMICAL PRICES 
Base=—100 for 1937 


98.94 


Basic conditions have changed but 
little during the month. Most out- 
puts are moving against contracts 
and spot supplies are limited. [he 
trend of values is upward and some 
revisions will be made on later s)'p- 
ments with the probability hat 
prices will strengthen as the »)car 
advances. 
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facture of protective coatings has been 
averted through action of the Division 
of Purchases. Ordinarily about 20,000 
tons of such natural resins as kauri, 
batu, elemi and damar are required 
annually. These resins come from the 
Orient; lack of shipping recently 
caused some 5,000 tons to accumulate 
at Singapore, Batavia and Macassar 
awaiting shipment. Best efforts of the 
importers to obtain shipping space 
proved fruitless. This situation was 
examined by one of the industry sub- 
committees set up under the direction 
of the Division of Purchases. The 
problem was taken up with the Mari- 
time Commission and with the Nether- 
lands Legation in Washington. As a 
result, shipping space has been made 
available for transport of the needed 
materials. 

The Department of Commerce re- 
ports that the State Council of Ceylon 
recently approved the expenditure of a 
sum not exceeding 225,000 rupees 
($67,000) for the erection and equip- 
ment of a “pilot” plant capable of man- 
ufacturing up to 100 tons annually of 
acetic acid and other byproducts. 
Acetic acid is used in Ceylon for coagu- 
lating rubber. 

Normally Ceylon imports acetic acid 
from continental Europe but recently 
has had to look to the United States 
for its requirements. 

United States exports of acetic acid 
to Ceylon in 1940 amounted to 178,000 
pounds, valued at $18,700. 

Imports of coal-tar dyes into China 
were valued at 5,925,500 gold units 
(one gold unit approximated US$0.677 
at Shanghai and Central and South 
China ports) in 1940, 6 percent below 
the corresponding figure for the year 
1939. Germany continued the leading 
supplier with 56 percent of the trade, 
a decline of 11 percent from 1939; 
Japan, ranking second, dropped from 
21 to 15 percent; and the share of the 
United States rose from 6 to 15 per- 
cent. Receipts from Switzerland and 
Italy also recorded increases. 

Plastics from carbolie acid and from 
cellulose are now being produced in 
Shanghai by the Sheng Te Weaving 
Factory. Molding powder is manufac- 
tured from imported phenol, formalde- 
hyde, hexamine, and casein. 


CHEM. & MET. 
Weighted Index of Prices for 
OILS & FATS 


Base=—100 for 1937 


112.00 
73.36 


Although some of the oils have de- 
clined from peak prices reached ear- 
lier in the period, the average level is 
higher than it was a month ago. The 
undertone remains firm with the price 
trend likely to influenced by reports 
from the cotton fields as cottonseed 
oil prices will affect the general 
market. 
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5128 INSTALLATIONS 


CONTROL 
DUST 


% SAFETY from the destruc- 
tiveness of dust means protec- 
tion to your equipment, your 
materials, your finished prod- 
uct and to your employees. 
Without adequate DUST CON- 
TROL the ‘dust hog” runs all over 
your plant—eats savagely into 
your profits. 


% SALVAGE, in the dust con- 
trol sense, means collecting 
valuable by-products (now lost 
in process of manufacture in 
form of dust) and collecting this 
material for re-use or re-sale. 


% PANGBORN has co-oper- 
ated with industry continuously 
for 31 years—providing eco- 
nomical SAFETY and SAL- 
VAGE in Dust Control. May we 
co-operate with you, too? Write 


WORLD'S LARGEST MANUFACTURER OF DUST COLLECTING AND BLAST CLEANING EQUIPMENT 


PANGBORN CORPORATION - HAGERSTOWN, MD. 


6—177 


Ss 
i J 
= 
| 
| 
| | 
| 
| ~ | 
Fei: 
4 \ : 
<> 
but 
t out- | 
itracts | 
some 
hat 


Acetor 
Acid, : 
Glac 
U.s 
Cit 
Gall 
Hyc 
| 
Nit 
Ole 
Oxa 
Phe 
Sul) 
~ 
Tal 
Alcoh 
De! 
Alum 
Aqua 
Amm 
Amm 
Su 
Blan 
Another Hackney Plus 
: Bora 
} Bron 
Light weight, made possi- careful selection of rawm 
rf ble by Hackney design and terials and complete und - 
manufacturing facilities, is standing of each cylind 
: makingimportantsavingsfor requirement. Cart 
. shippers every day. Manu- Why not callin a Hack 
of am- engineer now? He will Cob 
to discuss with you Cop 
frigeration gases, etc., are 
possibilities of reducing yoq “re 
able to make shipments Die 
transportation costs. He c@ Eps 
faster, easier and more eco- é Eth 
nomically with Hackney help you determine the mc Pur 
Cylind practical and economic@ Fus 
yin ers. di id Gla 
; Light weight in Hackney container for your indivi Gly 
Cylinders is carefully bal- 
anced with adequate Write today for comple M 
strength. Maximum protec- information—there is noo Lea 
A tion is assured. In Hackney ligation. And it may be tg [i 
i Cylinders you obtain all the means of effecting importa [it 
benefits of Hackney’s ad- cost reductions, speeding 

vanced heat-treating shipments or assuring ma 

a Eda methods, thorough testing, mum protection. 
PRESSED STEEL TANK COMPA 
1325 Vanderbilt Concourse Building, New York 
208 S. La Salle St., Room 1549, Chicago 
667 Roosevelt Bidg.,Los Angeles 1447'S. 66th St., Mi! 


CONTAINERS FOR GASES, LIQUIDS AND SOLIDS 


alue 


f raw 
ste und 
cylind 


1 Hac 
e will 
th you t 
icing yo 
s. He ci 
© the ma 
onomic 


ndivid 


comple 
is no 
ay be ti 
importa 
2>eding | 
ing ma 


INDUSTRIAL CHEMICALS 


Current Price | Last Month Last Year 
Acetone, druins, Ib............. .074-80.08 |$0.07}-$0.08 |$0.07§-$0.074 
Acid, acetic, 28%, bbl., cwt...... 2.23 - 2.48 | 2.23 -— 2.48 | 2.23 -— 2.48 

Glacial 99%, drums........... 8.43 — 8.68 | 8.43 - 8.68 | 8.43 — 8.68 

10.25 -10.50 |10.25 -10.50 {10.25 -10.50 

106 .00—111 .00}106 .00—-111 .00}106 .00—111 .00 

20 - .23 .20- .23 .20 - 3 

Gallic, tech., bbl., Ib.......... .90 - 1.00 .90 —- 1.00 90 - 

Hydrofluoric 30% drums, Ib...| .08 .08 .08 .08 .08 - .08 

Lactic, 44%, tech., light, bbl.,Ib.| .06}- .06 .06)- .06 .064- .06 

Nitric, 36°, carboys, Ib........ 05 .053) .05- .053) .05 - 

Oleum, tanks, wks., ton....... 18.50 -—20. 18.50 -—20.00 

Oxalic, crystals, bbl., Ib. ...... -103- .12 .10}— .12 -10}-— .12 

Phosphoric, tech, c’bys., Ib. . .. .07}- 4} .074- .08) 

Sulphuric, 66°, tanks, ton...... 16.50 -...... 

Tannic, tech, bbl., Ib.......... 4 - 54- .56 54- .56 

Alcohol, Butyl, tanks, Ib........| .09 -...... 
Alcohol, Ethyl, 190 p’f., bbl., gal.| 6.04 -...... 

No. 1 special, dr., gal. wks. . 
Alum, ammonia, lump, bbl., Ib. . . .034-— .04 .04 .034-— .04 

Aluminum sulphate, com. bags, 

1.15 — 1.40 | 1.15 1.40 | 1.15 1.40 

Iron free, be., cwt........0.:. 1.60 — 1.70 | 1.60 — 1.70 | 1.60 - 1.70 
Aqua ammonia, 26°, drums, Ib...| .02}- .03 .023— .03 .02}- .03 

tanks, lb .02 .023} .02- .023) .02- .023 
Ammonia, anhydrous, cyl., Ib. ... .16 - 
Ammonium carbonate, powd. 
.09 - .12 .09 - .12 .09 - .12 

Amylacetate tech., from pentane, 

Arsenic, white, powd., bbl., Ib....} .03}- .04 03}- .04 .03 .03% 

Red, powd., kegs, Ib.......... 17- 
Barium carbonate, bbl., ton...... 52.50 -—57.50 152.50 -57.50 [52.50 -57.50 

79.00 -81.00 {79.00 -81.00 |79.00 -81.00 

.093- .10 .10 07 - .08 
Blane fixe, dry, bbl., Ib.......... .03}- .04 .04 034— .04 
Bleaching powder, f.o.b., wks., 

2.00 — 2.10 | 2.00 — 2.10 | 2.00 - 2.10 
Borax, gran., bags, ton.......... 43.00 -...... 43.00 -...... 43.00 -—51.00 
.30- .32 .30- .32 .30 - 32 
Calcium acetate, bags........... 1.90 -...... 

Carbide drums, Ib............ .05 .05 .05 

Chloride, fused, dr., del., ton. ..|19.00 —24.50 |19.00 -24.50 |21.50 -—24.50 

flake, dr., del., ton. . .|20.50 -25.00 |20.50 -25.00 |23.00 -25.00 

Phosphate, bbl., Ib... ........ 7i- .08 .07}- .08 .074- .08 
Carbon bisulphide, drums, Ib....| .05- .06 .05 - 05 - .06 

Tetrachloride drums, Ib.......| .043- .054| .042- .054 
Chlorine, liquid, tanks, wks., Ib. .| 1.75 -—...... 

05}- .06 .054- .06 .054-— .06 
Cobalt oxide, cans, Ib........... 1.84 — 1.87 | 1.84 — 1.87 | 1.84 — 1.87 
Copperas, bgs., f.o.b. wks, ton... .|18.00 -19.00 |18.00 -19.00 |18.006 -19.00 
Copper carbonate, bbl., Ib....... 10 - .10 - 163; .10- .16 

Sulphate, bbl., cwt........... 4.75 - 5. 4.75 -5 4.60 — 4.85 
Diethylene glycol, dr., Ib........ .22- .23 .22- .23 .22- .23 
Epsom salt, dom.,tech., bbl., ewt.| 1.80 —- 2.00 | 1.80 — 2.00 | 1.80 -— 2.00 
Ethyl] acetate, drums, Ib........] .O74-...... 
Formaldehyde, 40%, bbl., Ib... . . .054- .06 .054- .063) 
Furfural, tanks, Ib.............. .09 -...... 
Fusel oil, drums, Ib............. 16- .17 -16- .17 
Glaubers, salt, bags, cwt........ .95 - 1.00 .95 — 1.00 95 — 1.00 
c.p., drums, extra, Ib..| .14§-......] .124-...... 

ad: 

White, basic carbonate, dry 

White, basic sulphate, sck., Ib..| .07}-...... 

Lead acetate, white crys, bbl., Ib. .13 -ll - .12 - .12 
Lead arsenate, powd., bag, lb. . .09}- .11 .09}- .11 -O8$- .11 
Lime, chem., bulk, ton.......... 8.50 -...... 
Lithophone, bags, Ib............ .0385 .04 .04 .036-— .04 
Magnesium carb., tech., bags, Ib..|  .063- .06)| .064| .06}- 


The accompanying prices refer to round 


lots in the New York market. 


Where it 


is the trade custom to sell f.o.b. works, 
quotations are given on that basis and 
are so designated. Prices are corrected 

to June 11 
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Current Price | Last Month Last Year 
Methanol, 95%, tanks, gal....... 29 - 

Synthetic, tanks, gal.......... .30 -... -30 
Nickel salt, double, bbl., Ib... ... -13}— .134) 134 
Orange mineral, esk., Ib......... .10}-... 
Phosphorus, red, cases, lb... .... 40 - .42 40 - .42 40 - .42 

Yellow, cases, Ib............-. 18 .25 18 .25 18 — .25 
Potassium bichromate, casks, lb. . .10 .09 O8j- .09 

Carbonate, 80-85%, calc. csk., 

.064- .07 .064- .07 .064- .07 
Chlorate, powd., Ib........... - .12 -10 - .12 
Hydroxide(e'stic potash) dr., Ib.) .07 .07 .07 07% 
Muriate, 80% bags, unit......| .534-..... 
.054- .06 .054- .06 .05}- .06 
Permanganate, drums, lb...... .19 .20 .194- .20 19 
Prussiate, yellow, casks, Ib.... . 16- .17 .16 15 - .16 

Sal ammoniac, white, casks, Ib... .0515 .06 .06 .055- -06 
1.00 — 1.05 | 1.00 1.05 1.00 1.05 

a ash, light, ! , bags, con- i 

a, caustic, 76%, solid, drums, 

2.30 3.00 | 2.30 - 3.00 | 2.30 3.00 
Acetate, works, bbl., Ib........ 04 - .05 06 - .06 -04 .05 
Bicarbonate, bbl., ewt......... 1.70 - 2.00 | 1.70 - 2.00 | 1.7 2.00 
Bichromate, casks, Ib......... .08  .07 07 
Bisulphate, bulk, ton......... 16.00 -17.00 |16.00 -17.00 |15.00 —16.00 
Bisulphite, bbl., Ib............ .03 — .04 .03 - .04 .03} .04 
Chlorate, kegs, Ib......... ..| -064- .063] .06i- .064) _,.06)- 

yanide, cases, dom., Ib... -14- 14- .15 .14 15 

uoride, bbl., Ib......... .07 — .08 .07 - .08 .07} .08 
Hyposulphite, bbl., ewt. .. 2.40 — 2.50 | 2.40 -— 2.50 | 2.40 - 2.50 
Metasilicate, bbl., ewt........| 2.35 — 2.40 | 2.35 - 2.40 2.20 - 3.20 
-063- .07 .063- .07 .07 
Prussiate, yel. drums, lb....... .11 -10}- -10j- 
Silicate (40° dr.) wks., ewt..... - .85 80 - .85 .80 85 
Sulphide, fused, 60-62%, dr. Ib.| ..023- .02}]- .03 02} .03 
Sulphite, crys, bbl., Ib......... .023-— .023 .023— .024 .02} 

Sulphur, crude at mine, bulk, ton.|16.00 —-...... 16.00 

.03 — .04 .03 .04 .03 .04 
07 - .08 .07 - .08 07 

1.60 — 3.00 | 1.60 3.00 | 1.66 3.00 
Zinc, chloride, gran, bbl., Ib...... 05 - .06 05 - .06 05 06 
Carbonate, 14- .15 14- .15 .14 15 
.33 - .35 .33 .35 .33 35 

Sulphate, owt........... 3.15 - 3.25 | 3.15 3.25 | 2.75 - 3.00 

OILS AND FATS 
Current Price | Last Month Last Year 
Castor oil, 3 bbl., Ib. ........... 
inawood oil, bbl., Ib... ....... 
Coconut oil, Ceylon, tank, N. Y., 
Corn oil crude, tanks (f.o.b. mill), 
Cottonseed oil, crude (f.o.b. mill), 
Linseed oil, raw car lots, bbl., Ib.. 
Peanut oil, crude, tanks (mill), Ib. 
Rapeseed oil, refined, bbl., Ib... .. 
Soya bean, tank, Ib............. 
Sulphur (olive foots), bbl., Ib... . 
Cod, Newfoundland, bbl., gal... .. 
Menhaden, light pressed, bbl., lb. 

Crude, tanks (f.o.b. factory), 

Grease, yellow, loose, Ib......... 
Red oil, distilled, d.p. bbl., ib... . 
Tallow extra, loose, Ib.......... 
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Dec. Jon. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Dec. Jan. Feb. Mar Apr. May June July Aug. Sept. Oct. Nov. Dec 
Coal-Tar Products Miscellaneous 
Current Price | Last Month Last Year Current Price} Last Month Last Year 
Alpha-napthol, crude bbl., Ib...../$0.52 -$0.55 52- $0.55 igo. 52 -$0.55 Barytes, grd., shite, ton... ./$22.00-$25. $22 .00-$25.00 
Alpha-naphthylamine, bbi., 2- .34 32- .34 Casein, tech ‘pbl., -16- .17 -13- .14 
Aniline off, drums, extra, Ib .15- 116 China clay, dom., f.0.b. mine, ton.| 8.00 “2000 | 8:00 ~20:00 | 8:00 ~20:00 
Aniline, salts, Ib........... .22- .24] .22- Dry eolors 
Bensaldehyde, dr., Ib. 85 - .95 - .95 85 - .95 arbon gas, black (wks.), Ib. . -033- .30 -033- .30 .028- .30 
sidine base, bbl., Ib.......... -70- .75 -70- .7 -70 = .75 Prussian blue, | -36- .37 -36- .37 
Bensoie acid, U.8.P., Ib 54- .56| .54- .56| .54- 156 Ultramarine blue, bbl.,Ib......| .11- :11- .10- .26 
Bensy! chloride, tech. r., 23 .25 23 .25 23 .25 Chrome green, bbl. Ib. -21}- .30 2l- 
Benzol, 90%, tanks, -l4- .14 -16- .18 Carmine, > 4.60 - 4.75 | 4.60 4.75 | 4.85 - 5.00 
Beta-napthol, om. drums, lb.... 23 - .24 -23- .24 -23- .24 Para toner, lb.. -75- .80 75 - .80 
Cc -093- .10 .10 -09}- .10 Vermilion, English, ‘bbl. 3.20 3.25 .12-3 nom 
Diet ylaniline, | 40- .45 40- 45 Feldspar, No. 1 (f.0.b. N. C.) ‘ton..| 6.50 - 7.50 | 6.50 - 7.50 50-7 
Dinitrophenol, bbl., Ib.......... -23- .25 23 .25 .25 Graphite, Ceylon, lump, bbi., Ib..| .08- .10 -06 - .06- .06) 
Dinitrotoluol, ‘bbl. .16 .16 -15§- .16 Gum oo Congo, 1 eee - .30 08 - .30 -06- 
Dip oil, 15%, dr. gal - .25 - 23 - .25 Manila, bags, lb.......... sees 09 - .15 .09 - 14 09 - .14 
Dipbeny lamine, dr. fob wks., Ib. Damar, Batavia, cases,lb.....| .10- . -10- .20 O8- . 
45- .50 45 - .55 50 - .55 Kauri, cases, A8- . -18}- .60 
Napht fake, -07 - .073) .0O7 = 063- .07 Kieselguhr (f.o.b. 7.00 -40.00 | 7.00 -40.00 | 7.00 -40.00 
Nitrobensene, dr.,ib............ 08 - .09 08 - .09 os - .09 Magnesite, calc, 65.00 -...... 
Para-nitraniline, bbl., Ib... 47 - .49 47- 49 47- .49 Pumice stone, ‘bbl. 08 - .05 - .08 05 - 
Phenol, U.8.P., ame, Pistons Imported, casks, Ib...... nom nom .03 
Pyridine, de., 1.70 — 1.80 | 1.70 1.80 | 1.70 — 1.80 288 
Resorcinol k 75- .80 -75 - .80 75 - .80 Shellac, ora: fine, bags, 
Salicylic acid, tech., wee .33- .40 -33- .40 33 - .40 Bleached, medry, bags, 
Tolidine, bbl., Ib. ........... od .86- .88 -86- .88 Jeb -12.00 |10.00 -12.00 |10.00 —12.00 
Toluol, works, gal........ Talc. 200 Veh ten 8.00 8.50 - 8.50 .00 - 8 
Xylol, com, tanks, 200 (f. “Tok 6.00 - 8.00 | 6.00 8.00 | 7.50 -11.0 
Induségrial Notes 
CHAIN Bett Co., Milwaukee, has ap- PHILADELPHIA E.ectric Co., Philadelphia, G. Gardner, secretary; Karl F. Tiegeél, 


pointed D. 


struction equipment division. 


MoRRIS MACHINE WORKS, 
N. Y., is now represented in the Detroit 
district by L. J. Lynch with headquarters 


in the Kales Bldg. 


Pumice Corp. oF AME 


formed to take 
Tripoli Co., its 


McAleer Mfg. Co., 


RICA, has 


Clark & Daniels, New York. 


THe GLIDDEN Co., 


in charge of sales. 
nounces that R. C. 


neer. 


180—4# 


BrxBy, Inc., Des 


Cleveland, has added 
Edmund V. Tyne to its pigments, metal and 
soya divisions of which P. 


Moines, 


Adams has joined the 
organization in the capacity of sales engi- 


Baldwinsville, 


been 
over from the Barnsdall 
pumice mill at 
N. M. The new corporation is owned by the 
Detroit, and Whittaker, 


Grants, 


E. Sprague is 


A. Kalton and A. W. Thomas as has placed a contract with the Koppers 
assistants to the sales manager of the con- Co., 


Pittsburgh, to build 21 coke ovens at 
its byproduct coke plant in Chester, Pa. 
Work to start at once and be completed in 
in April 1942. 

PAISLEY PrRopuctTs, Inc., Chicago, has 
purchased the equipment, formulas, and 
processes of the Western Adhesives Co. 

ALLIS-CHALMERS Co., Milwaukee, 
has moved its office in Toledo to the Toledo 
Trust Bldg. W. R. Mengel is in charge of 
the office. 

Jessop Street Co., Washington, Pa., has 
transferred Howard M. Dawson from the 
Cleveland office to Detroit. D. J. Hanna 
is manager of the new Detroit warehouse 
and office. 
an- PITTSBURGH PIPING & EQUIPMENT CoO., 
Pittsburgh, has elected officers as follows: 
Charles R. Rall, president and treasurer; 
Louis K. Hamilton, vice-president; Joseph 


director of purchases and estimates; and 
G. Sinding Larsen, chief engineer. 

DeELTA-STAR ELectric Co., Chicago, has 
made the following organization changes: 
R. E. Anderson becomes vice- president; 
Cc. S. Beattie, manager of engineering; W. 
Hampton, chief design engineer; S§&. 
Killian, development and research engineer; 
and W. H. Boyce, manager of industrial 
sales. 

BUILDERS-PROVIDENCE, INC., Providence, 

lL, is now the corporate name of the 
former Builders Iron Foundry. 


THe LOGAN ENGINEERING Co., Chicago 
is now represented in Iowa by J. A. McCoy 
with headquarters at 1436 41st Place, Des 
Moines. 

Ampco METAL Co., Milwaukee, announces 
that Ray J. Thompson, its eastern distrixt 
manager, is now located at 57 White &t. 
West Hartford, Conn. 
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Selene fot - FROM CARBIDE AND CARBON CHEMICALS CORPORATION 


See 


_-PRODUCERS OF SYNTHETIC 


Low Price Promotes the 


Increasing Use of Ethanolamines 


EST known to industry because of the 

emulsifying power of their soaps, the 
ethanolamines are now available at prices 
which permit their wider use as chemical 
intermediates and hy roscopic agents. More 
than ever, they become interesting for the 
production of amides, substituted amines, 
and other compounds that assist in pene- 
trating, impregnating, or scouring operations. 
Also, they can now be employed as econom- 
ical softening agents and humectants, espe- 
cially for applications where their mild 
alkalinity and pronounced hygroscopicity 
are desirable. For further information, send 
for literature and data sheets on these low- 


cost ethanolamines. 


Efficient acid gas absorption obtained 


with Ethanolamines — Removal of acid 
gases from gas mixtures is effectively and 
economically accomplished with the ethano- 
lamines. The concentration of CQ., the re- 
moval of H.S from hydrocarbon gases, the 
purification of gas-engine fuel, and the pro- 
duction of inert atmospheres are some of the 
many uses now being practiced. 


Flexible paper coatings are produced 
by Ethanolamine emulsions — Used in 
casein and shellac dispersions or in paraffin 
and carnauba wax emulsions, the ethanola- 


mines not only produce a uniform coating for 
paper but also give the resulting films ex- 
cellent adhesion, stability, and flexibility. 
The ethanolamines are likewise of value with 
such products as latex, gums, starches, and 
synthetic resins in impregnating and sizing 


paper. 


Excellent acetate rayon dyestuffs now 


made from Phenylethanolamines — 
By coupling the phenylethanolamines with 
various diazo compounds, useful acetate 
rayon dyes are obtained. These azo dyes are 
readily applied to the goods and reduce 
crocking to a minimum. 


Insecticide spray oils are emulsified 
with Ethanolamines—Ethanolamine soaps 
effectively emulsify spray oils (especially 
those containing lead arsenate) which are 
applied to fruit and other vegetation in pest 
control. Due to their unusually low alka- 
linity, foliage damage is considerably less 
than when caustic alkalies are used. 


Triethanolamine improves solubility 


of dry-cleaning soaps — Triethanolamine 
soaps exhibit marked detergency and in- 
creased solubility in dry-cleaning solvents. 
They pass through filters readily and brighten 
dull colors. Greater value per pound of soap 
is obtained because only a minimum of free 
acid is required to obtain complete solubility. 


For information concerning the uses of the ethanolamines, address: 


CARBIDE AND CARBON 


CHEMICALS CORPORATION 


Unit of Union Carbide and Carbon Corporation « 30 East 42nd Street, New York, N. Y. 
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PROPOSED WORK 


Calif., San Francisco—Pacific Vegetable Oil 
Corp., 62 Townsend St., plans to expand 
its steel tank storage facilities, ete. 
Estimated cost $40,000 


Calif., San Francisco -Poetsch & Peterson, 
3100 Army St., contemplate the construction 
of a tannery at South San Francisco 
Estimated cost will exceed $40,000. 


Conn., Danbury—-Plaskon Co.. Danbury, will 
soon award the contract for a 3 story fac- 
tory here. Lockwood Greene Engineers, Inc., 
Rockefeller Plaza, New York, N. Y., Engrs. 
Estimated cost $1,000,000. 


Conn., Fairfield—-Bridgeport Moulded Products 
Co., 300 Myrtle Ave., Bridgeport, plans to 
construct a 1 story, 100x122 ft. addition 
to its factory on Kings Hiehway Ext. and 
Meadow St Estimated cost $45,000 


Ind., East Chicago—Linde Air Products Divi 
sion of Union “arbide & Carbon Corp., 30 
Bast 42nd St.. New York, N Y., is 
having preliminary plans prepared by 8S. R. 
Donnellon, Engr., 205 East 42nd St., New 
York City, for a gas plant here Estimated 
cost $1,000,000 


N. J., Bound Brook Bakelite Corp., 247 
Park Ave., New York, N Y.. will soon 
award the contract for a 1 story, 190x240 
ft. addition to its warehouse and 2 story 
addition to its machine shop Francisco & 
Jacobus, 511 Fifth Ave., New York, Archts 


8. C., G:orgetown--Southern Kraft Corp., 220 
East 42nd St New York, N. Y., plans to 
const.uet additions to its plant here. Esti 
mated cost $1,000,000. 


Tex., Beeville-—Phillips Petroleum Co., Bee- 
ville, and Tulsa, Okla., plans to construct 
a reeyeling plant in the West Tuleta fields 
near Beeville Estimated cost $250,000 


Tex., Eastland.War Dept., Wash. D. 
plans to construct two plants in the vicinity 
of EBastland Lake for the manufacture of 
powder and war time explosives. 


Tex.. Freer--Champlin & Bass, Inc., Mag- 
nolia Blidg., Dallas, plans to construct a 
cu. ft. reeyeling plant in the 
Sejita Fields near here Estimated cost 
$1,100,000 


Tex.. Laredo United Gas Co., Lardeo, is 
having plans prepared by Wirtz-Calhoun & 
Willaver, 500 Stuart Ave., Houston, for a 
1 story storage and shop building.  Esti- 
mated cost $50,000. 


Tex., Longview—-Lone Starr Gas (€o., 1015 
Wood St.. Dallas, and c/o C. R. Lacey, 
Longview, plans to construct a recycling 
plant here Estimated cost $300,000 


Tex., Old Qcean—Harrison & Abercrombie, 
Gulf Bidg., Houston, plans to improve and 
expand existing recycling plant at Old Ocean 
in the vicinity of Angleton Estimated cost 


Tex.. Shepherd—Harrison & Abercrombie, 
Gulf Bidg., Houston, Tex., Blessing, 
Tex plans to construct a reeyeling plant 
in the vicinity of Shepherd. Estimated cost 
$250,000 


———Current Projects———. Cumulative 1941——-—- 
Proposed Proposed 
Work Contracts Work Contracts 
New England Tere $1,045,000 $303 ,000 $1,275,000 $3 976,000 
Middle Atlantic 40 ,000 1,190,000 13 ,090 ,000 17 ,097 ,000 
South eve 1,000 ,000 40 ,000 12,593 ,000 18 ,035 ,000 


1 ,000 ,000 
2,150,000 


Middle West... . 
West of Mississippi.......... 


Canada ..... ‘ 


CONTRACTS AWARDED 


Calif.. Berkeley—California Ink Co., Ine., 
345 Sansome St., San Francisco, has awarded 
the contract for a 1 story flushing depart- 
ment unit at its plant to Austin Co., 1001 
Ray Bidg., Oakland, at $42,800. 


Calif., Berkeley—Tri-City Paint Co., 2008 
University Ave., has awarded the contract 
for a factory to W. C. Johnson, 5900 Burl- 
ingame Ave., Berkeley. Estimated cost $40,- 
000 


Calif., Los Angeles—Western Waxed Paper 
Co., Div. of Crown-Zellerbach Corp., 910 
East 6lst St., has awarded the contract 
for a 150x175 ft. warehouse to Engineer's 
Lid., 605 West Olympic Blvd. Estimated 
cost $40,000. 


Calif., Oakland—Pacific Oxygen Co., 2205 
Magnolia St., has awarded the contract for 
the construction of a factory to C. C. Rosen- 
berry, 1401 Mountain Blvd., Oakland, at 
$42,500. 


Calif., Petaluma—Shell Oil Co., Shell Bidg., 
San Francisco, has awarded the contract 
for a distribution plant, warehouse, bulk 
storage structures, ete.. to F. C. Stolte, 
1405 San Antonio Ave., Alameda. Esti- 
mated cost $45,000. 


Conn., Stamford—<Atlas Powder Co., 296 Lud- 
low St., has awarded the contract for plant 
additions including a 1 story, 70x95 ft. 
building, warehouse, platform and second 
story T0x150 ft. addition to Samworth- 
Hughes Co., 177 Van Houten St., Paterson, 
N. J., at $53,000. 


Ga., Cedartown—National Oil Products Co., 
Cedartown, has awarded the contract for a 
%6x130 ft. factory to Wright & Lopez, 
Cedartown. Estimated cost $40,000. 


Ky.. Louisville—B. F. Goodrich (Co., Akron, 
has awarded the contract for plant 
for the manufacture of synthetic rubber to 
Batson Cook Co., West Point, Ga. Defense 


Plant Corp. will finance plant. Estimated 0 


cost $1,000,000. 


Mass., West Boylston—Shell Oi!) Co., Inc.. 
West 50th St., New York, N. Y., will build 
a storage terminal and sales office, ga- 


rage and warehouse here. Work will be done Pa Creighton 


by separate contracts. Estimated cost $200,- 
000. 


Mass., Worcester -Wyman-Gordon Co., 105 
Madison St., has awarded the contract for a 


6,045,000 
11,189 ,000 


3,135,000 3,685 ,000 
860 ,000 10,255 , 000 


211,000 1,202 ,000 16,155,000 
eee 610 ,000 170,000 
$5,739,000 $42,710,000 $72,667,000 


N. J.. Newark Pittsburgh Plate Glass Ce., 


4 Chester Ave., has awarded the contract 
for a 1 and 2 story, 60x70 ft. plant to 
F. J. Briscoe Co., Ine., 287 South 12th St. 
Estimated cost $60,000. 


N. J., Summit—Ciba Pharmaceutical Products, 


Inc., Lafayette Park, has awarded the con- 
tract for a 2 story, 60x125 ft. Iliboratory 
at Lafayette Park to Walter Kidde, Ine., 
140 Cedar St., New York City. Estimated 
cost $90,000. 


N. Y.. Bolivar—<Allegany Refiners, Inc., H. 


W. Wachli, Gen. Mgr., will improve and 
construct additions to its oil refinery. Work 
will be done by owner. Estimated cost 
$60,000, 


N. Y., Corning—Corning Glass Works, Wal- 


nut St., have awarded the contract for a 
2 story, 100x350 ft. plant to H. K. Fergu- 
son Co., Hanna Bldg., Cleveland, 0.  Esti- 
mated cost $200,000. 


N. Y., Niagara Falls——Carborundum (Co., Buf- 


falo, has awarded the contract for factory 
buildings to Wright & Kremers, Inc., Main 
St. Estimated cost will exceed $40,000. 


N. Y.. Tonawanda—Linde Air Products Co.. 


30 East 42nd St.. New York, N. Y., has 
awarded the contract for a plant here to 
John W. Cowper Co., 775 Main St.. Tona- 
wanda, Estimated cost $250,006. 


0.. Akron-—Goodyear Tire & Rubber Co. has 


awarded the contract for a plant for the 
manufacture of synthetic rubber to Indiana 
Engineering & Construction Co., Fort Wayne, 
Ind. Defense Plant Corp., will finance plant 
Estimated cost including equipment 
250,000, 


0., Cleveland— Cleveland Graphite Bronze Co.. 


SSO) East T2nd St.. bas awarded the con 
tract for a 1 story, 343x683 ft. main fac 
tory building, 1 story, 168x252 ft. castings 
building, office building, ete., to A. M. 
Higley Co., 2036 East 22nd St. Estimated 
cost $3,000,000. 


Cleveland—-Harshaw Chemical Co., 145 
East 97th St.. has awarded the contract 
for a 1 story, 100x120 ft factory to 
DeHamel Construction Co., 850 Euclid Ave., 
Cleveland. Estimated cost $60,000. 


Pittsburgh Plate Glass Co.,. 
Grant Bldg., Pittsburgh, will construct a 
4 story, 20x228 ft. addition to its plant 
here Work will be done by separate con 
tracts. Estimated cost $100,000. 


2 story, 445x125 ft. laboratory to J. B. 
Lowell, Inec., 44 Portland St. Estimated Pa.. Philadelphia—Bisbee Linseed il 


cost $50,000. 


Mich., Wyandotte—Pennsyivania Salt Mfg. 
Co., Wyandotte, has awarded the contract 


for a 1 and 2 story, 122x126 ft. and 1 Pa 


story, 30x65 ft. factory buildings to Barton 
Malow Co., 1900 East Jefferson Ave., De- 
troit Estimated cost 875.000. 


Mo., St. Louis—-Ajax Corrugated Paper Co., 


Delaware Ave., has awarded the contract 
for a 160x160 ft. factory to Arnold Bowen 
1110 Edgewood Rd., Brookline, Pa. Esti 
mated cost $100,000. 


Washington——-Tygurt Valley Glass Co., 
0. C. Noble, Pres.. Wylie Ave., will con 
struct a 1 story warehouse. Work will lb 
(lone by separate contracts. Estimated cos! 
$40,000. 


3600 North Second St... has awarded the Tex.. Deer Park—-Shell (il Co.. Shell Bide 


contract for a 1 stery, 099x340 ft. factory 
to Murch-Jarvis Co., Inc., Cotton Belt Bldg., 
St. Louis Estimated cost $60,000. 


N. J., Bayonne—-Standard Oil Co. of New 
Jersey, 26 Bway., New York, N. Y.. will 
improve its plant at Constable Hook in- 
cluding healing drums. loading racks and 
four storage tanks. Work will be done by 
own $ forces Estimated cost $250,000, 
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Houston, has awarded the contract for 4 
new toluol plant here to C. F. Braun Co., 
Alhambra, Calif. Estimated cost $500,000 


Tex.. Rio Grande City—Continental Oil Co 


Oil and Gas Bldg., Houston, will co 
struct a pressure maintenance plant 
have a capacity of 1,750,000 eu, ft. 
day. Work will be dene by day labor ar! 
sub contracts Estimated cost S&300,.000 
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